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Where Maintenance Stands Today 


L. C. MORROW 


S WE enter the year 1933, there is much 
AX exccurtgemen to be gained from a true 
perspective of the status of ‘‘engineered 
maintenance.” ‘The maintenance function is re- 
garded by wise management as major influence 


upon the size of net profit. 


BREAKDOWN OF THE 
MAINTENANCE FUNCTION 


Let me remind you of the field of maintenance 
engineering as it is treated by this publication. 
It is concerned with the selection, installation, 
upkeep, and operation of the electrical and 
mechanical equipment tributary to production; 
with the upkeep of buildings; with the upkeep of 
production equipment; and with the provision 
and upkeep of services, such as light, heat, and 
plant protection. It leaves the generation of 
power to the power engineer, whether operating 
in the individual or central station plant, and of 
course it makes no attempt to cover such functions 
as production, sales, financing, and so on. 

Industry once lived in ‘“‘one-man” shops. The 
proprietor designed the product, furnished the 
money to make it, supervised the making, and did 
the selling. So he was directly in charge of the 
engineering, financial, production, and sales func- 
tions. When his equipment failed he had as many 
of his employees as-needed turn to and do the 
repair work. Shut-down was not disastrous be- 
cause his consumer territory was local. 

Everyone knows of the changes, gradual at 
first, and then impetuous, which brought about 


Editor 


our present complicated industrial plants and 
organizations. They know also of the evolution 
of the leaders of the repair activities of the one- 
man shop days into the leaders of today who 
“prevent” failure by means of “engineered 
maintenance.” 

I say that everyone knows of these changes, 
yet the factual evidence of the progress may not 
be obvious to the man whose viewpoint is chiefly 
that of his own plant. Let us look at some of 
the indicators of the last few years: 


TRANSMISSION OF POWER 
AN IMPORTANT EARLY CONSIDERATION 


One of the principal details of engineered 
maintenance is the economical and efficient trans- 
mission of power. Yet this detail developed of 
itself. Beginning with a small prime mover, the 
few machines used in the small shop were belted 
to a lineshaft, itself belted to the prime mover, 
as the simplest thing to do. The method was 
extended, as plants grew, until prime movers, 
mostly steam engines, drove very long lineshafts. 

This method prevailed well after the intro- 
duction of the electric motor. But finally the 
idea of carrying power through wires made head- 
way and there was an extensive swing toward 
using that means alone, each machine having its 
own electric motor. 

It is significant to engineered maintenance, 
therefore, that a prominent engineer pointed out 
in 1924, 1 that there is much more to the matter 
of economical power transmission than merely 






e%e 
Py *. 








deciding, upon personal likes and dislikes, that 
all equipment shall be either lineshaft driven or 
driven by individual motor. This early contribu- 
tion of note to the engineering of maintenance 
takes us back only nine years. 


FIRST USE OF 
WAGE INCENTIVES 


During the several years immediately preced- 
ing and immediately following this presentation 
of power transmission data, scattered interest 
existed in attempts to organize maintenance as 
to personnel, duties, and relationship to other 
recognized functions of industrial plant operation. 
Budgeting for maintenance made some progress. 
So did wage incentive. Recorded evidence * shows 
the use of wage-incentive payment in one im- 
portant industrial plant in the year 1921. So 
far as I know, this was the first use of the method. 
Acceptance of prevention as a goal gained prom- 
ising headway. In several industrial cities “plant 
engineers’ ”’ associations were organized to con- 
sider the problems of plant operation, among 
them the problems of economical! maintenance. 
Such growth was sound and necessary, although 


slow. 


PLANNED ORGANIZATION 
IN COURSE OF DEVELOPMENT 


This arbitrarily rapid traveling brings us up 
to the direct evidence of serious attempts to 
organize for maintenance, as delineated in cer- 
tain articles published in these pages. I refer to 
the group listed in the footnote, * the publication 
of which extended over a period of two years. 


MAINTENANCE SESSIONS PROMINENT 
AT INDUSTRIAL CONGRESSES 


Continuing to look only at the most significant 
indicators, we observe next the maintenance ses- 
sions of the First National Industrial Congress 
(then called Management Congress) held in 
1930. Of the three subjects treated * two were 
relatively new to maintenance, namely, “‘budget- 
ing” and “organization,” In the treatment of 
the third, “operation,” there were introduced 
some startling statements and data showing the 
place of timestudy and incentive payment in 
maintenance operation. The calibre of the men 
attending this meeting, the number of them, and 
the sincere questions and discussion showed the 
increasing conception of the potentialities of the 
maintenance function. 

At the Second National Industrial Congress in 
1931, the maintenance program was expanded into 
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three sessions. There was the same enthusiastic 
reception to this part of the Congress that had 
been given the year before, and the attendance 
was surprisingly large. ‘Ten speakers gave of 
their time and knowledge. Discussion of costs, 
wage incentives, prevention, and organization 
again indicated the increasing recognition of the 
place of maintenance as a function with a major 
influence upon net profit. 


PLANNING, BUDGETING 
AND ACCOMPLISHING 


A bibliography of articles published in Mainte- 
nance Engineering during the past three years 
would emphasize the growth of the perception 
of maintenance as a profit influence. Indexes are 
provided for that purpose, however, and it would 
be repetition here. But let me refer to several: 

First, an article dealing with functional break- 
down as it influenced the organization of mainte- 
nance for incentive payment. In the procedure 
described there was every bit as much attention 
given to the determination of the whys, hows, 
and whens of maintenance details as is given in a 
careful analysis of production procedure. So far 
as the work has gone (and it has gone far) there 
is no longer any guesswork as to what is to be 
done, who is to do it, what it should cost, and 
what it does cost. There is, above all, an accom- 
plishment of prevention of breakdown and shut- 
down that will influence the profit and loss state- 
ment in the desired direction. 

Second, a series of three articles® giving de- 
tails of the application of wage incentive meth- 
ods to maintenance in a large steel mill. Mainte- 
nance costs were ‘reduced 30 per cent; the men 
of the maintenance departments received 50 per 
cent of the savings. 

Third, an account of the reorganization of the 
maintenance department of a leading manufac- 
turer of carpets ‘ to place the function on a basis 
of budgeting and scheduling. The total annual 
budget for maintenance and repairs in this in- 
stance was nearly a half million dollars. 

-Fourth, an account of several years’ experi- 
ence of one of the best known manufacturers of 
watches * with the budgeting of maintenance ex- 
penditures. Again the normal annual budget 
amounts are given; they also total close to a half 
million dollars. 

Other noteworthy accomplishments have come 
to our attention, among them: Intensive study 
of every indirect and maintenance item in a steel 
fabricating plant in which “the results of our 
drive to reduce costs have greatly exceeded our 
expectations. . . . Maintenance costs reduced 50 
per cent in three years in a rubber factory. . . . 
Operating costs of the maintenance items of a 
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linen products manufacturing plant reduced by 40 
per cent. . . . The conclusion concerning these 
experiences must be that depression has been good 
to maintenance—that it has the more quickly 
brought about the application of those items of 
policy and procedure with which maintenance engi- 
neers have been concerning themselves during the 
past several years. 


CENTRALIZED RESPONSIBILITY 
FOR MAINTENANCE 


More general, but a good indicator, neverthe- 
less, was the emphasis given the policy of cen- 
tralized responsibility for maintenance at a 
maintenance symposium held during the year 
1932. Representatives of a large railroad, a 
power utility, and a leading rayon manufacturing 
company stated that, in their respective com- 
panies, the adoption of the policy of groupmg 
maintenance under a single division with cen- 
tralized responsibility had brought great improve- 
ment in maintenance methods and had been, in 
their opinion, a decided forward step in “‘preven- 
tive engineering.” 


POWER TRANSMISSION 
AGAIN TO THE FRONT 


In an earlier paragraph I referred to a treatise 
on the subject of economical transmission of 
power. On account of the absence of recorded 
data, the treatment necessarily was somewhat 
general in character. That defect, if such it was, 
has now been remedied. The subject has again 
been treated by the same engineer, ° this time to 
include investment and operation cost data that 
he has been collecting and compiling for several 
years. There is thus added to the literature of 
engineered maintenance a very valuable tool that 
will be used by alert maintenance engineers of 
today to minimize the expense necessary for turn- 
ing the poetic, but at the same time very prac- 
tical, wheels of industry. 

There is no reason why maintenance should be 
hit-and-miss. It is a necessary, controllable func- 
tion. It offers opportunities for economical ad- 
ministration and involves just the same items 
involved in the administration of other industrial 
plant functions—planning, budgeting, wage pay- 
ment, purchasing, cost accounting, and their off- 
spring. 


FUTURE OF MAINTENANCE 
HOLDS MUCH PROMISE 


A man who has been looking at maintenance 
for a long time said to me recently: ‘‘When there 
was plenty of volume, a unit once selected for 
eficient production could be multiplied to mul- 
tiply net profit. In the sellers’ market that 
existed there was a pronounced tendency to over- 
look the potential economies of tributary equip- 
ment. Now, reliarice must be placed upon obtain- 
ing net profit from a few operating units, so that 
savings in makeready and shut-down time are 
relatively more important. To me all of this 
means that the maintenance engineer now is in 
position to demand for his recommendations the 
same attention heretofore given only to produc- 
tion equipment.” 

He spoke especially of equipment; his remarks 
apply equally to the management recommenda- 
tions, so far as the operation of the maintenance 
function is concerned. I think that his statement 
is a fair prediction of the future of maintenance. 
We have come a long way—the immediate task 
is to consolidate our gains. 


tWhen to Use Group and Individual Drives, Industrial Engi- 
neer, Feb. and Mar., 1924; and The Layout of Group and In- 
dividual Drives, Apr., 1924. Author, Robert Drake. 


2Applying a Bonus Plan to Maintenance Work (White Motor 
Co.), Industrial Engineer, Aug., 1926 


°“How We Are Organized for Maintenance and Plant-House- 
keeping (U. S. Aluminum Co.), Industrial Engineering, Apr., 
1929; Organization for Plant Operation and Maintenance (E. J. 
Brach & Sons), Industrial Engineering, July, 1929; Organization 
for Plant Engineering (National Cash Register Co.,) Industrial 
Engineering, Sept., 1929; A Practical-Ideal Organization for 
Plant Engineering, Industrial Engineering, Oct., 1929; Plant 
Maintenance Under Divided Authority (Bell & Howell Co.), 
Industrial Engineering, Feb., 1930; Keeping Maintenance 
Abreast of Production (Studebaker Corp.), Industrial Engineer- 
ing, May, 1930; Organized Plant Engineering (Corning Glass 
Works), Industrial Engineering, Oct., 1930; Maintenance By 
ae Budget (Selby Shoe Co.), Industrial Engineering, 
Nov., 1930. 


Budgeting, J. L. Kirsch; Organization, R. R. Rees; Opera- 
tion, E. C. Brandt, Industrial Engineering, Mar., 1930. 


5How Maintenance Was Organized for Incentive Payment, 
Alfred Vaksdal, Plant Engineer, and Frederick S. Kriger, Asst. 
a — Corning Glass Works, Maintenance Engineering, 
ar., A 


®Wage-Payment Modernization (A Bonus for Reduction of 
Maintenance Costs) ; Maintenance on Incentive (How Incentive 
Is Applied in the Electric Repair Shop); Maintenance on In- 
centive (Maintenance Cost Records That Defy the Tooth of 
Time). Fred W. Acker, Asst. Supt. Electrical and Power De- 
partments, Inland Steel Co., Chicago, Ill. Maintenance Engi- 
neering, July, Aug., and Sept., 1931. 


TReorganization for Budgeting and Scheduling Maintenance 
(Bigelow-Sanford Carpet Co.), Maintenance Engineering, Mar., 
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SBudgeting Maintenance Expenditures (Elgin National Watch 
Co.), Maintenance Engineering, Mar., 1932. 


*Individual and Group Drives—Investment and Operating Cost 
Data, — Drake, Maintenance Engineering, June to Oct., 
incl., 1932. 
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Keep Electrical Contacts Clean! 


ANUFACTURERS and 
M users of electrical devices 

have to deal frequently with 
contacts that carry currents of various 
magnitudes; nevertheless the charac- 
teristics of these contacts are not at 
all well known. Recent study of this 
subject has revealed 
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of 85 deg. C., and at intervals they 
were removed for the purpose of 
measuring their contact resistance. 
Curve A shows that the resistance 
increased to more than 150 times the 
original value. 

When a contact is carrying current 


General Electric Company, Schenectady, N.Y. 


remembered that the contact, when 
thoroughly clean, may account for 
from 10 per cent to 30 per cent of 
the total resistance of the device. 
Therefore, when this value begins to 
multiply by 10 or 100 or more, it is 
easy to see what will happen to the 
switch. 

How can this ob- 





some interesting and 
useful information 
that should be put to 
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The bolted contacts 








work by the electrical 
departments in every 
industry. 

Copper is the most 
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can be disposed of 
4 by saying that if 
they are cleaned and 
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commonly used ma- 


terial for carrying L 
current, which means 





bolted together 
e tightly so that heat- 
ing and cooling will 
not move or loosen 





that copper-to-copper 1200 


contacts are  fre- 
quently used. These 


the parts the contact 
resistance will not 
materially change. 





contacts are some- 
times held together 
with bolts, sometimes 
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There are many con- 
tacts, however, that 
cannot be bolted or 





with a spring pres- 
sure, as on fuse clips, 
knife switch clips, or 
contactor tips. Bolted 
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Resistance in Microhms 


brazed, and they are 
4 not held together un- 
der heavy pressure. 





contacts are put to- 
gether and seldom L 
or never separated. 


It is these contacts 
f that cause the most 
trouble. 

If the device un- 





Of the other type of 400 


contacts, some are 
separated infre- 








der consideration is 
overheating in use, it 
is first necessary to 





quently, others are 
separated very fre- 
quently. Some of 
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determine the source 
’ of the heating. This 

















the contacts that sep- 
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' can be done by meas- 





arate are subject to 0 
arcs, others are not. 
These and other va- 
riables all have a 
bearing on the ac- 
tion of contact resistance. Therefore, 
when analyzing any one device with 
regard to contact resistance, each of 
these factors should be considered. 
Copper oxidizes rapidly and the 
oxide has a very high resistance, as 
is shown in the chart. Some copper 
tips were thoroughly cleaned and 
their contact resistance measured 
when they were held together with a 
pressure of 20 lb. The tips were 
then put in an electrically heated 
oven that was held at a temperature 
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16 24 32 40 


Resistance of copper-to-copper and _ silver-to-silver contacts 
when held together with a pressure of 20 lb. and kept at a tem- 
perature of 85 deg. Centigrade. 


and as a result of the loss in it the tip 
becomes heated to some specified tem- 
perature as measured by an instru- 
ment, the temperature of the spot or 
spots across which the current flows 
from tip to tip is much higher than 
the measured temperature. For this 
reason, the rate of oxidation at these 
spots will be even faster than the 
curves show. 

In order to obtain a conception of 
the importance of the active contact 
of a switch or contactor it must be 
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46 56 60 uring the resistance 
of the entire device 
and then measuring 
that of its several 
parts, such as the 
active contact and the several bolted 
contacts. If the device is carrying 
direct current this measurement can 
easily be made by using a millivolt- 
meter to determine the drop across 
the contacts while the device is carry- 
ing its load. 

With a device carrying alternating 
current the drop can be measured by 
means of a meter that is now on the 
market and is similar to a millivolt- 
meter or a milli-ammeter. A copper 
oxide rectifier forms part of the me- 
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ter. It is not essential to measure 
the actual ohmic value of the con- 
tacts; it will suffice to find which con- 
tacts are the major ones and then 
work on these. The meter referred 
to can be used to do this. 

If a test shows that a bolted joint 
causes too large a percentage of the 
total drop through the device, the 
joint should be taken apart, cleaned 
thoroughly with a file (do not use 
emery paper or the like because the 
particles of abrasive will become im- 
bedded in the copper and create a 
high resistance) and rebolted tightly. 

When a test shows that high re- 
sistance is in the active contact one 
of two things must be done: the con- 
tact must be serviced at intervals or 
it must be made of something other 
than copper. Intermittent servicing 
of a contact is frequently a very easy 
thing to do. Tests have shown that 
contact resistance gradually builds up 
at a rate that depends upon several 
factors such as contact pressure, fre- 
quency of operation, initial tempera- 
ture, and so on and that this in- 


creased resistance is accompanied by 
an increase in temperature, which 
rises to such high values as 250deg.C. 

If a curve of this temperature rise 
were drawn with temperature and 
time as ordinates, the curve would be 
quite steep on the high temperature 
end. This means that there is a long 
interval when the temperature is well 
within working limits. That interval 
is rarely ever less than one week and 
perhaps is as long as a month. For 
any specific device and load a main- 
tenance man can determine by ob- 
servation whether he needs to clean 
the contact tips once a week, once 
every two weeks, or once a month. 
The cleaning should be done with a 
fine file. This kind of servicing will 
keep a copper block contact in good 
operating condition indefinitely. 

If the nature of the device is such 
that it is not feasible to service it in 
the manner described, the contact face 
should be made of some other mate- 
rial. The one material that will give 
good results is silver. It can usually 
be adapted to the purpose by brazing 
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R. EDITOR, I’m much in- 
M terested in your attempts to 

keep maintenance engineers 
on “their toes. You’re dead right 
when you tell ’em to give their bosses 
written reports of conditions in their 
plants, and fight for appropriations to 
keep the old place ready. At some- 
time or other you said they’ll be hold- 
ing the bag if things aren’t ready to 
hum just the minute orders arrive in 
appreciable quantity. 

Visited a lot of plants not so long 
ago, and here’s a report on some of 
the conditions I found. In plant No. 
1 the superintendent of maintenance 
said that he has had to do a lot of 
patchwork, against his wishes and rec- 
ommendations, because he has not 
been able to get adequate appropria- 
tions. 

Plant No. 2 is being changed grad- 
ually from d.c. to a.c., but the only 
equipment being bought is a little a.c. 
stuff now and then as d.c. stuff fails 
—this in spite of a comprehensive 
plan for the whole job. 

All heavy machinery in plant No. 3 
is run from a motor-generator set, 
and right now the brushes on the d.c. 
end are worn down to the pigtails, 
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without any spares in stock. You see 
what’s going to happen. 

Plant No. 4 has approximately 100 
spare motors. At the time of my 
visit only 10 were in running condi- 
tion. The others were lying around 
the plant burned out or otherwise in- 
capacitated. 

That’s enough plants to talk about 
right now, but I want to tell you what 
a manufacturer said. I asked him 
about his market for replacement 
parts and he told me that most of the 
plants he comes in contact with are 
taking parts from non-operating ma- 
chines and putting them on the ma- 
chines that are working. 

Now, Mr. Editor, I’m not entirely 
out of sympathy with shutting down 
on expenses, or robbing idle Peter to 
keep Paul at work. But I bet you all 
of the plants I’ve told you about have 
carried those policies a little too far. 

Take me and the house I own— 
or expect to own some day. I had 
her painted last fall, and I had some 
work done on the roof, and I put in 





a thin sheet of it to the copper block. 

The duty imposed on a contact also 
has considerable influence on its 
change in resistance. Obviously the 
temperature of a copper contact de- 
termines its rate of oxidation, but the 
frequency of opening and closing de- 
termines the amount of mechanical 
abrasion, which tends to wear away 
the oxide that forms. If the opening 
and closing are sufficiently frequent 
they will completely neutralize an in- 
crease in the rate of oxidation with 
its attendant increase in resistance. 
Making and interrupting of current 
also assist mechanical abrasion in 
keeping an electrically clean contact. 
In order for one to be sure of this 
neutralizing action, a contactor should 
open and close the circuit several 
times a minute. Conversely, a con- 
tact that is opened and closed infre- 
quently, such as once a day—and in 
some cases even once an hour—will 
build up oxide much faster than it is 
removed. However, the heating is 
the decisive factor. If a contact over- 
heats, it needs assistance. 
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some brass pipes. None of that work 
was absolutely necessary. I could 
have gotten by until next fall, and I 
sure was tempted to do so—you see 
I’m getting just about half regular 
pay. 
But when I checked up on the costs 
of supplies and labor, and compared 
them with what I’d have had to pay ~ 
just three years ago, and when I 
found that I could get the various 
jobs done right off, I let the old bet- 
ter judgment have its way. 

Now let all the trades get busy, and 
prices go up—lI’m fixed. Doesn’t 
seem to me but that the average shop, 
or factory, or industrial plant, or 
whatever you want to call it, is in 
about the same fix. 

I hope you'll let me say one thing 
more. All this holding back is cer- 
tainly building up a big dam of equip- 
ment requirements, and if we go toa 
standard of living higher than ever, 
as I understand that Henry Ford pre- 
dicts, and if our upturn gets under 
way in 1933, as I’ve-also heard pro- 
phesied, then prices are going to go 
up, there’ll be a scramble for every- 
thing, and there will be quite some 
bags to hold. 




















Fig. 1—Vertical curve and trolley, show- 
ing how the chain bends in a vertical 


plane. 


VERHEAD, continuous, 
power-driven, trolley-and-chain 
conveyors can form an impor- 
tant part of the modern layout of 


plants devoted to assembly 
or mass production opera- 


ry 
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tions. The layout of any 











plant, large or small, should 
be studied carefully for the profitable 
application of this equipment. To fit 
these conveyors intelligently into the 
layout requires some knowledge of 
possible designs. It is the intention 
to outline in this article some of the 
details of track construction and its 
cost, and to describe the manner in 
which others have solved special load- 
ing and unloading problems. 

Because chain conveyors can travel 
in any direction in both horizontal 
and vertical planes they seldom oc- 
cupy floor space and, for the most 
part, material is handled well above 
machines and the heads of workers. 
However, to receive and unload ma- 
terial the conveyor must be brought 
down within easy reach of operators 
at the loading and unloading points. 
This consideration brings up the mat- 
ter of the permissible radii of ver- 
tical curves. 


VERTICAL CURVES 


The curves, like the rest. of the 
track, are built from 4- or 6-in. I- 
beams—4-in., 7.7-lb. is the size gen- 
erally used. When the chain is going 
around vertical curves it is subjected 





*Among the author’s industrial ex- 
periences has been his service as plant 
engineer and shop engineer of two impor- 
tant automobile companies. 
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to bending strains, the intensities of 
which depend on the radii of the 
curves and the spacing of the trolleys 
supporting the chain. As can be seen 
in Fig. 1, the ability of the chain to 
deflect vertically is effected only by 
the loose fit of the pins. Experience 
has shown that for ordinary condi- 
tions the following minimum radii 
of vertical curves are permissible with 
the trolley spacings given: 





Trolley spacings Radii 
16 in. 6 ft. 
24 in. 8 ft. 
32 in. i5 ‘ft. 


Vertical curves occurring near the 
pulling side of a drive subject the 
chain to greater stresses than curves 
located elsewhere because these bend- 
ing stresses are a function of the 
chain pull, and the pull reaches its 
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4-in. I-beam track 


.son vertical curves that 





demands that every overhead chain conveyor be a 
| custom built job. In this article are data on the design, 
| cost, and installation of this equipment that will help 


| you to best fit it to your requirements. 
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Ball bearing 





Fig. 2—90-deg. roller curve. 


For this rea- 
must be 
placed near the pulling side of the 
drive should have as long radii as 
possible. From the foregoing it can 
be concluded that steep vertical curves 
require a close trolley spacing, which 
often must be too close to allow every 
trolley to carry material. In long 
conveyors small radii of vertical 
curves introduce severe surging in 
the chain. 


maximum at the drive. 


HorIZONTAL CURVES. 


Horizontal curves add little stress 
to the chain and can be made with 
radii as small as 18 in., but small radii 
in horizontal curves will cause heavy 
objects to swing dangerously on fast 
moving conveyors. Usually large 
radii for both vertical and horizontal 
curves are desirable. 

Horizontal curves were made orig- 
inally by turning the chain on a 


sprocket and, for large curves, very ~ 


heavy sprockets were required. In 
recent years roller turns have been 
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Adapting the Overhead Chain 


| A DIFFERENT set of conditions for each installation 
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horizontal bends and curves. The 
construction of a 90-deg. roller turn 
is illustrated in Fig. 2. These roller 
segments can be obtained for 18-, 24-, 
36- and 48-in. radii. 


TRACK CONSTRUCTION 


Straight sections of I-beam track 
can be made up in lengths as long as 
can be handled. The horizontally 
curved sections generally have about 
2 ft. of I-beam extending on each end 
of the roller segments. Vertical 
curves are bent with a straight sec- 
tion about 1 ft. long on each end. 
I-beam sections are spliced together. 
Bolts are used in the splices during 
the assembly, and sometimes the joints 
are welded to make smooth connec- 
tions. Welded parts and all rough 
edges of the joints and curves must 
be smoothed down carefully with 
portable grinders after the track is 
installed. The track can be supported 
from the ceiling by V-shaped brack- 
ets bolted to its top flange when the 
track is an I-beam. 


TROLLEYS 


The chain is hung from trolleys 
spaced at regular intervals along the 
track. ‘Trolleys are built in both the 
two- and the four-wheel types. The 
capacity of the standard two-wheel 
trolley is approximately 300 lb. at a 
maximum speed of 50 ft. per min. 
The four-wheel type is able to sup- 
port 600 Ib. at the same speed. Both 
types are illustrated in Fig. 3. Trol- 
leys for use on these conveyors 
usually are equipped with ball bear- 
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Fig. 5—A method of loading or unloading an overhead chain con- 
veyor in which the conveyor does all the heavy work. 


ing wheels and drop-forged brackets. 
Increased carrying capacity can be 
obtained by suspending the object 
from a cross bar freely supported by 
two of the four-wheel trolleys. 


Hooxs 


Hooks for holding the load are 
hung directly from the trolley bracket 
to avoid placing any strain on the 
chain. The hooks are made of hot- 
rolled stock of suitable weight and 
are shaped to permit the quick hook- 
ing or unhooking of the material or 
parts. Fig. 4 illustrates a hook used 
for conveying tires. 

A method of quickly and easily 
hooking and unhooking heavy objects 
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Fig. 3—Two- and four-wheel trolleys. 
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is shown in Fig. 5. The structural 
steel loading table is built with a 
metal top. As the conveyor hook dips 
down over the table an operator en- 
gages it with the part to be trans- 
ported. The conveyor itself performs 
the heavy lifting. Unloading is done 
in a similar manner, except that the 
table top is most likely to be fitted 


nie eee on eS Cla 








S -in. 
8 fi 
' Ae 
lWeld ! 
| be-Win.--—-H--10 in -->| 














| 1 See 


Fig. 4—Tire hook. 


with gravity rollers. As the work 
comes down on the rollers the opera- 
tor unhooks it and pulls it forward 
away from the hook which, because 
of the vertical curve, is elevated im- 
mediately out of the way by the con- 
veyor. 

Another method of loading and 
unloading is illustrated in Fig. 6. 
Slings are made to fit the object. A 
large ring 6 or 8 in. in diameter is 
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Fig. 6—A successful method for loading and unloading heavy 
objects from an overhead chain conveyor. 


forged for the sling. A hoist and 
track parallels the conveyor track for 
a few feet as shown in the plan. The 
hoist lifts the object in the sling. The 
operator pushes the hoist and object 
close to and parallel with the moving 
conveyor hook. He engages the con- 
veyor hook in the ring and at the 
same time releases the hoist so that 
the conveyor assumes all the weight. 
The hoist is then removed, and the 
conveyor carries the object. This job 
is done without slowing down the 
conveyor. To unload, the process is 
reversed. Automobile engines weigh- 
ing 750 Ib. have been loaded and un- 
loaded successfully in this manner. 

An interesting problem, which in- 
volved the transfer of automobile en- 
gines from a floor conveyor to an 
overhead conveyor, called for syn- 
chronizing the speeds of the two con- 
veyors, although they had _ been 
equipped with chains of different 
pitch. The overhead conveyor had to 
dip down over the floor conveyor so 
that two men, one on each side of the 
floor conveyor, could place a chain 
sling on the engine and engage the 
sling with a hook hanging from the 
overhead conveyor. 
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This problem was solved, as shown 
in Fig. 7, by driving the overhead 
conveyor from the same drive that 
operates the floor conveyor. That is, 
power taken from the variable speed 
shaft of the transmission A of the 
floor conveyor drove a second trans- 
mission B by means of a roller chain. 
The variable speed shaft of transmis- 
sion B was then connected to a line- 
shaft by a roller chain. The lineshaft 
drove speed reducer C of the over- 
head conveyor drive by another roller 
chain. By adjusting transmission B 
from time to time it was possible to 


< 


Fig. 7—After the speeds of the two 
conveyors are synchronized as shown 
in the plan, engines may be transferred 
from one to the other as indicated in 
the elevation drawing, top of next page. 


keep the two conveyors closely syn- 
chronized. The speed of both could 
be varied by adjusting transmission 
A, without affecting their synchro- 
nization. 


SAFETY 


Every precaution is taken to as- 
sure the safety of men working under 
or near these overhead conveyors. To 
guard against falling material, screen 
netting is sometimes hung under- 
neath the conveyors. Such a screen, 
Fig. 8, is about 3 ft. wide and is 
similar to that used for tool crib par- 
titions. Stop buttons controlling the 
drives are placed at frequent intervals 
along the conveyor, and they always 
are found at each loading and unload- 
ing station. Usually, when the press- 
ing of a button has stopped the con- 
veyor, it is necessary to push the same 
button again, and also to ring an 
electric bell which notifies the opera- 
tor near the starting switch that the 
trouble is corrected and that the con- 
veyor may be started. 


ERECTION 


Conveyors of this type have been 
built with over 4,000 ft. of chain. 
They are completely successful when 
due regard has been given to provid- 
ing curves of large radii. The ordi- 
nary method of erecting overhead 
conveyors is as follows: Trolleys are 








COST OF ERECTING FIVE OVERHEAD CONVEYORS 


Number Distance 
of 90-Deg. Between 
Con- Turns per Centers 
veyor Length 100 Ft. of of Trolleys Costs per Foot of Length— 
No. in Ft. Conveyor in In. Remarks Material Labor Total 
1 260 2.30 32 Hangers medium length, few 
dips, heavy overhead supports $2.60 $2.00 $4.60 
2 640 2.35 24 Hangers short, light overhead 
supports, many dips......... 2.30 1.50 3.80 
3 456 1.78 24 Four wheel trolleys every 12 ft., 
big dips, heavy hangers, han- 
dled cylinder blocks......... 5.00 2.00 7.00 
4 950 0.84 40 Short hangers, few dips, easy to 
Mos ie atu eae es 2.10 1.40 3.50 
5 3,002 0.47 SO  Bemmeas NO.4.. 6.62. ee. 2.00 1.20 3.20 
Average 4.42 
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assembled on convenient lengths of 
the chain and, after the track—with 
the exception of several short sec- 
tions—has been erected, the trolleys 
and chain are run onto the track and 
the lengths joined. When all the 
chain has been hung the open sec- 
tions of track are put in place. In 
making the final chain connections to 
form an endless loop it”is necessary 
to pull the chain together with a chain 
puller or a chain block. From time to 
time links must be removed to take 
up the slack. Long conveyors ac- 
cumulate slack for some time after 
installation because the rough spots 











soon wear off the many pins which 
join the chain links. 


Cost 


The accompanying table gives a 
summary of the cost of erecting five 
overhead conveyors. These figures do 
not include the cost of the drives and 
their wiring. They represent the cost 
of installation by a manufacturer’s 
own plant engineering and mainte- 
nance staffs. A plant that does not 
have an engineering staff familiar 
with conveyors can contract for the 
erection of this equipment. But, in 
such cases, allowance must be made 


Fig. 8—Wire mesh suspended as 
shown from an overhead conveyor 
is a satisfactory method of protect- 
ing men working underneath. 


to cover engineering service, erection 
supervision, sales cost, and contrac- 
tor’s profit. 

With the foregoing information it 
should be relatively simple to plan 
and incorporate practical overhead 
conveyors into a plant or depart- 
mental layout. They can be applied 
with success to operations in both old 
and new plants. 


REDUCING THE COST OF MAINTENANCE 


AINTENANCE costs were 

high and were getting higher 

every month. The Master 
Mechanic decided that something had 
to be done about it. Analyzing the 
reports, he discovered that last-minute 
repair jobs were the principal reasons 
for the ascending costs. 

He found also that the various de- 
partmental foremen, in the event of 
mechanical trouble, made a practice 
of easing the machine along to either 
11:45 or 4:45 and then sending a spe- 
cial rush order down to the mill- 
wright department., Usually he 
would add that the machine absolutely 
must be ready when his crew started 
up again. This, of course, meant that 
the millwright foreman put all of the 
available men on the job and worked 
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The Last-Minute Rush 


GEO. P. PEARCE 


straight through noon or else late 
into the night. 

It was a procedure most satisfac- 
tory to the departmental foreman, be- 
cause it kept his department on a 
higher production level, made less dis- 
turbance on the floor during working 
hours, and enabled him to turn in a 
better production report. Since the 
daily production record was all the 
enlightened management was inter- 
ested in, these tactics were very suc- 
cessful. On the other hand, the mill- 
wright and repair bill was increasing 
by leaps and bounds. -Men were 


working overtime, and frequently 


machinists had to stay and wait for 
some part to be removed before they 
could start working on the new 
pieces. Of course, their waiting time 
had to be paid for. 

Unfortunately, under the set-up 
then in operation, it was the master 
mechanic and the millwright foreman 
who were blamed for this extra ex- 
pense, instead of the departmental 
foreman, where it really belonged. 

The master mechanic simply and 
easily cured half of this trouble by 
changing the millwright department’s 
lunch hour from 12 to 1 to 11 to 12. 
The new lunch hour reduced the 
number of mid-day rush jobs, made 
things easier for the millwright crew 
and, of course, kept maintenance 
costs down to a normal level. 











These Lubricating Devices 
Decreased Product Cost 


APPLICATION . . . HANDLING . . . RECLAIMING 


1 Lubrication of the trolley and 
bridge mechanisms of thirteen 
traveling cranes in a New England 
machine tool plant required that the 
men climb all around in order to reach 
oil and grease cups. Cost of bearing 
repairs was about $3,000 a year. 
Automatic, pulsating oil lubrication 
systems were installed on all cranes at 
a total cost of less than $3,000. No 
bearing repairs have been necessary 
since then; so these lubrication sys- 
tems pay an annual dividend of 100 
per cent. 
9 In a New England electrical appli- 
ance plant a man was injured 
fatally while climbing over a toggle 
press to fill grease cups. Following 
this accident 20 presses were equipped 
with automatic oil lubricating systems 
to eliminate danger of similar acci- 
dents. Besides achieving that objec- 
tive the time required for lubrication 
was reduced from 15 min. a day for 
each press to 1 min. a day. 


3 High cost of lubrication in the 
plant of a Middle-Western manu- 
facturer of heavy power apparatus re- 
sulted in a thorough study that dis- 
closed inefficient practices and much 
waste of material. Complete revamp- 
ing of all facilities was ordered. In 
the oil house large tanks were in- 
stalled to permit purchase of some 
oils in tank car lots, at a saving of 
several cents a gallon over the price 
in drums, and up-to-date storage and 
dispensing equipment was put in. 
Standardized sizes of small pump 
cans were put in the numerous dis- 
tributing stations. Oil and grease 
cans issued to oilers and operators 
were likewise standardized. Arrange- 
ments were made for daily deliveries, 
by an electric truck, of all supplies 
needed by the lubricant distributing 
stations. 

Installed cost of lubricant storage 
and handling equipment was $7,400. 
Total savings were $6,925 the first 
year. Return on the investment is 
93.6 per cent. 
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Associate Editor 


4 Change in the oil cups used at a 
large dairy reduced oil consump- 
tion on the eccentrics and main bear- 
ings of two homogenizers from 10 qt. 
to less than 1 qt. a day. The new 
cups depend on a slight rise in tem- 
perature of the bearings to enlarge the 
openings through which the oil is de- 
livered. As a result the flow of oil is 
automatically controlled, without 
waste. 


Installation of a full automatic 
5 centralized lubricating system on 
the six stands of a bar mill resulted in 
a power saving of more than 25 per 
cent. The bearings on this mill have 
shown an increase in length of life of 
more than 400 per cent. At the same 
time, rejections due to rolling off-gage 
material have been reduced greatly. 


& Automatic, centralized oil lubri- 
cation systems were installed on 
calender stacks having heated roll 
necks, in a New England textile plant. 
The grease lubricant formerly used 
had caused much trouble because it 
melted out of the bearings, and caked, 
causing scoring of bearings and spoil- 
ing work in process. High-tempera- 
ture oil now supplied by the automatic 
systems has eliminated all bearing 
trouble and damage to the product. 


7 In a plant that generates 4,000 hp. 
from five diesel engines the lubri- 
cating oil in each unit was replaced 
every two months. Pending installa- 
tion of a centrifugal oil purifier, it 
was decided to save the oil drained 
from the engines. After the purifier 
had been installed the used oil in 
storage was treated and returned to 
service. The saving was $2,000, 


which more than paid for the oil 


purifier. 


An Eastern printing press manu- 
8 facturer applted automatic oil 
lubrication systems to a model that 
has 200 places that need lubrication, 
replacing hand-filled oilers that took 
from 20 to 25 min. a day to fill and 
manipulate. These systems start and 
stop with the press and save not less 
than 15 min. a day of press time, 
about half the cost of the lubricants 
previously used, and $50 a year in 
wages. In addition there is a con- 
siderable saving in the cost of bearing 
repairs. 


9 Saving of 50 per cent of the oil 
used on a very large forming press 
followed the replacement of sight- 
feed lubricators with a centralized 
system of lubrication. The wrong 
grade of oil had been used; so fric- 
tion losses were unduly high. In ad- 
dition it was necessary to stop the 
press every time it needed oiling, and 
a considerable amount of oil was 
wasted. With the new lubricating 
system the correct amount of oil is 
delivered to each bearing. Output 
has been increased because it is not 
necessary to stop the press for oiling. 


1 0 Haphazard methods of handling 

lubricants in a Middle-Western 
steel mill were the cause of consider- 
able waste and bearing trouble. Oils 
and greases were dispensed from the 
general storeroom in barrels and 
drums which were placed at conveni- 
ent locations around the mill. Con- 
tamination with mill dust increased 
bearing wear considerably. Even- 
tually an oil house was erected for 
centralized handling of all lubricants. 
In it were installed storage tanks with 
motor-driven pumps and other mod- 
ern equipment, including an oil puri- 
fier for reclaiming used oil. An effi- 
cient system of lubrication control 
was adopted. Elimination of waste 
has cut lubrication costs about $3,600 
a year. These savings will pay for 
the storage and handling equipment 
in somewhat less than four years. 
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11 A Western fruit packing plant 
increased output and reduced 
lubrication costs by installing a cen- 
tralized lubrication system. Formerly 
it was necessary to stop the machines 
for oiling. The full-time services of 
one oiler were required. Since instal- 
lation of the new system there have 
been no bearing failures, it is not 
necessary to shut down any machines 
for lubrication, and the time required 
has been reduced to 1 hr. a day. 


12 Frequent, costly repairs re- 
quired by a battery of automatic 
chucking machines in a metal-work- 
ing plant led to the installation of an 
automatic, forced-feed, oil lubricating 
system. Power consumption has 
been reduced more than 10 per cent. 
Bearing troubles have been almost 
eliminated, accuracy of the work has 
been increased, output of the ma- 
chines stepped up, and oiling and 
maintenance costs have been cut to 
a small fraction of the former value. 


13 In an Eastern plant a wood- 
working machine having two 
operators required 15 min. morning 
and noon to lubricate before starting. 
This daily cost of one man-hour of 
labor and one-half hour of produc- 
tion time of a very expensive machine 
was eliminated by the installation of 
an automatic oil lubricating system 
with adjustable feeders. The entire 
cost of the new system was paid for 
in the first year. In addition, bear- 
ing repairs have been eliminated. 


1 4 An 800 per cent increase in the 
life of the bearings on a 40-in. 
blooming mill followed installation of 
a full automatic centralized lubrication 
system in a Middle-Western steel mill. 
Lubricant is delivered to each of the 
top and bottom rolls at three points. 
One lead conveying lubricant goes to 
the thrust surface; two leads go to 
the radial surface. The two radial- 
surface leads are at opposite sides of 
the bearings so that fresh lubricant is 
carried into the pressure area, regard- 
less of the direction of rotation of the 
rolls. The yearly saving is large. 


1 5 A Southern plant that operates 

two 120-hp. diesel engines 
changed the oil every two months, at 
a cost of about $300 a year. A cen- 
trifugal oil purifier was installed at a 
cost of about $500. It has not been 


necessary to change the oil in the en- 
gines since then. The savings are $300 
a year, or about 60 per cent on the in- 
vestment. 
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lem of introducing and maintaining the correct amount of lubricant 
at all times in bearings, or between sliding or rolling surfaces. An 
insufficent supply of lubricant, no matter how high its quality, almost inevi- 
tably results in metal-to-metal contact, heating, wear — perhaps failure. 
Introduction of too much lubricant may result in increased heating; in any 
case it means waste. Many devices have been worked out, many princi- 
ples utilized, to introduce and maintain a supply of lubricant between 
bearing surfaces. * 

Application of such devices is complicated by the fact that few if-any of 
them are suitable in all cases, since oils and greases vary widely in physical 
characteristics, and operating temperatures and lubrication requirements of 
bearings cover a wide range. It is sometimes possible to cover working parts 
partially or entirely with oil, so that they are lubricated by direct contact or 
by having oil splashed on them. Or, a continuous supply of oil may be 
pumped over or through bearings or other parts. Many bearings are supplied 
trom a well or reservoir, the oil being carried up to the journal by a chain or 
solid metallic ring which rides on, and turns with, it. In a great many cases 
each bearing is fitted with an oil cup or lubricator, from which a steady 
supply of oil is fed. Many methods are used to control the rate of flow. 
Again, oil may be fed to a large number of bearings from a single reservoir. 

Methods of supplying greases to bearings which use that kind of lubricant 
also are varied, but less numerous. Avntifriction bearings, for example, 
frequently are packed with grease and then sealed; renewal may be required 
only once or twice a year. Grease cups have been in use for many years; 
these devices are filled with grease, which is introduced into the bearing in 
small amounts at a time by screwing down the cover of the cup, or a plunger. 
Bearings may be lubricated individually with grease forced into them under 
high pressure by means of a portable hand- or power-operated gun, or in 
groups from a stationary, central reservoir. 

Closely allied is the problem of transferring lubricants from their containers 
to the bearings. Lubricants are easily contaminated; they must be protected 
against the entrance of all foreign matter. The best oils or greases will cause 
bearing wear if they contain abrasive grit or dirt. 

Furthermore, lubricants are bulk materials that are used in large quantities. 
In addition to protecting them from contamination, they must be handled 
efficiently in order to prevent waste of material and labor. 

Finally, there comes the problem of reclaiming used oil. Of course, much 
of the oil used in lubricating industrial equipment is lost in various ways. On 
the other hand, oil that is drained from the wells or reservoirs used in some 
types of lubrication can be reclaimed, in many cases. Oil may become so 
contaminated with fine metal particles or other foreign matter that it is no 
longer fit for use, but it does not ‘wear out”’ in the sense that its lubricating 
qualities have been destroyed. Means are available whereby foreign matter 
can be removed and the oil reclaimed at low cost. 


A FTER proper lubricants have been selected there still remains the prob- 


*Detailed descriptions are given in a series of articles entitled Lubricating Systems, by Fred 
H. Low, published in the issues of November and December, 1930; January, February, May. 
June, September, October, November, December, 1931; February, April, June, October, 1932. 
These articles cover the following types of systems: pressure; central force-fecd and gravity: 
self-contained; intermittent application; special application; recirculating; filtering devices; 
mechanical purifiers. 











replaced by one type of lubricator one 


1 & Investigation of lubrication 

practices in an Eastern metal- 
working plant revealed that 89 differ- 
ent styles or types of lubricating de- 
vices were in use on fifteen presses. 
A different type of oil had to be used 
in each of the different types of lu- 
bricators. When these devices were 


grade of oil satisfactorily met all lu- 
brication requirements. As a result 
oil storage and handling charges have 
been reduced greatly, the labor in- 
volved in lubricating the presses has 
been simplified, and no mistakes are 
made. 
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HREE - PHASE $ssstar,_dual- 

voltage diagrams were dis- 

cussed in the November, 1932, 
issue. This article will cover three- 
phase delta dual-voltage connections 
for two, four, six, eight, and ten 
poles. 

Connections of the nine leads of 
the delta, dual-voltage winding to the 
line were given in Table IV in the 
article in the July, 1932, issue. The 
following rules apply to these wind- 
ings: 

Rule 1. Group Arrangement—The 
three-phase delta connection is prac- 
tically a rearrangement of the star 


Dual- Voltage Connections 


A. C. ROE 


Railway Engineering Department 


East Pittsburgh, Pa. 


grouping and it is possible to use 
some of the star connection rules for 
laying out the delta connections. 
Table I in the November article can 
also be used in planning the group 
arrangement for delta connections, 
as follows: 


(a) The C-phase leg of Table I 
becomes the base of the delta triangle 
with group 3 at the right and group 
72 at the left. 

(b) The B-phase leg will form the 
right-hand side of the triangle, with 
group 1 at the top and group 70 at 
the bottom. 


for Induction Motors 


Three-Phase Delta Series and Parallel Connections, Two to Ten Poles 


Westinghouse Electric & Manufacturing Company 


(c) The A-phase leg forms the 
left-hand side of the triangle with 
group 71 at the bottom and group 
68 at the top. 


Rule 2. Delta Lead Connections— 
A schematic view of the conversion 
of a star connection to a delta is given 
in Fig. 1, diagrams A and B, which 
show that the end of the B phase is 
connected to the L2 line or beginning 
of the C phase. The end of the C 
phase is connected to the 13 line or 
beginning of the A phase and the end 
of the A phase is connected to the 
L1 lead or beginning of the B phase. 
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Fig. 1—How a star connection diagram is con- 
verted to the delta type. Diagram A shows the 
three-phase, four-pole, series and two-parallel 
star connection; B is the three-phase, four-pole, 
series and two-parallel delta diagram. The dot- 
ted lines in diagram A show how the star is 
broken up and connected to leads L1, L2, and L3 
to form the delta in diagram B. 





Fig. 2—Converting a standard schematic dia- 
gram, A, to the schematic-line type. In diagram 
B the groups have been turned to indicate the 
group polarity. Diagram C represents the six 
pole-phase groups drawn as a circle, with arrows 
indicating the polarity. The schematic-line dia- 
gram has been drawn inside the circle, with the 
groups properly arranged for the three-phase, 
two-pole, series and two-parallel delta connec- 
tion. 
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Fig. 3—Three-phase, four- 
pole, series and two-parallel 
delta diagram. 


six-parallel delta diagram. 
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Fig. 6—Three-phase, six-pole, three- and 
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Fig. 4— Three-phase, four- 
pole, two- and four-parallel 
delta diagram. 
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Fig. 5—Three-phase, six- 
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Rule 3. Arrow Check on Polarity 
—Fig. 1 also indicates a check on the 
finished delta connection: that is, 
using the all-in check, with current 
flowing into the winding at leads L1, 
L2, and L3, the current should flow 
in a clock-wise direction around the 
delta. 

The three-phase delta, schematic- 
line diagram is a simplification of the 
standard, line-type diagrams and in- 
volves arranging the groups and 
phases into a triangle with the C 
phase as the base. Each group is 
represented by a horizontal line, as 
shown in Table I in the November 
issue. 

The evolution of the two-pole, 
three-phase, series and two-parallel 
delta schematic-line diagram from the 
line type is shown in Fig. 2. Dia- 
grams A and B show the conversion 
of the standard schematic diagram as 
used with line connecting diagrams 
over to the schematic-line type, the 
groups in B being turned to indicate 
group polarity. Hence, Fig. 2B 
forms the basic outline for the 
schematic-line diagrams. In Fig. 


2C the six pole-phase groups are rep- 
resented as a circle with numbered 
lines marked with arrows to indicate 
polarity ; thus a base for the conven- 
tional line diagram is formed. Inside 
this circle the schematic-line diagram 
has been drawn with the groups 
arranged to make possible the sche- 
matic type of connection diagram. 
Therefore Fig. 2 permits a compari- 
son between the two methods of 
showing groupings and connections 
and will be of help in understanding 
the following rules and instructions 
for constructing the delta, schematic- 
line diagrams. 

One of the major features of the 
schematic-line type diagram is that 
each phase stands out in relief, 
instead of being mtermingled with 
the others. Thus each phase can and 
should be handled separately in con- 
structing and checking the diagram. 


Two-PoLe, THREE-PHASE DELTA 
CONNECTIONS 


The diagram inside the circle in 
Fig. 2C forms the two-pole, three- 
phase series and two-parallel delta 
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connection. In constructing it the 
following rules were used in conjunc- 
tion with Table I in the November 
issue, and Rule 1 in this article: 


Rule 4. Number of Leads—For 
three-phase delta, dual-voltage dia- 
grams there will be nine leads: 
three line leads, L1, L2, and L3, and 
six other leads (two per phase) ; that 
is, one lead at one end of the first 
half and the second lead at the start 
of the second section, as L4 and L7 
in Fig. 2C, and so on. 

Rules 2, 3, and 4, covering the 
location of leads, as given in the 
November issue for star connections, 
can be used with Rule 2 in this issue 
for the delta diagrams. 

In constructing delta diagrams it is 
advisable to start with the C phase, 
using cross-section paper and mark- 
ing off the groups as explained in the 
preceding articles. This procedure 
gives the base of the triangle, with 
the length of the legs, and permits 
drawing in the A- and B-phase lines. 

The group numbering is according 
to Rule 7 in the November issue. 
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Rule 5. Group Arrangement—In 
the delta schematic-line diagram the 
three phases form an equilateral tri- 
angle. The C phase forms the base, 
starting at the right on group 3, lead 
L2, and ending at the left on L3. 
The right-hand side forms the B 
phase, which starts on group 1, lead 
L1, at the top and ends at the lower 
right-hand corner on lead L2. The 
A phase forms the left-hand side, 
starting with lead L3 on the last 
group of the A phase in the lower 
left-hand corner and ending at the 
top on lead Li. Consult Table I in 
the November issue and Rule 1 in 
this issue. 


Four-PoLe, THREE-PHASE DELTA 
CoNNECTIONS 


The preceding rules apply to all 
three-phase series delta, schematic 
connections; rules for parallel con- 
nections and larger numbers of poles 
will be given later. 

The four-pole, three-phase series 
and two-parallel delta connection is 
shown in Fig. 3. Rule 1 and Table 
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I (November issue) indicate the 
group numbering and proper arrange- 
ment; then Rules 2, 3 and 4 of the 
November issue show the lead 
arrangement, and Rules 2, 3, 4 and 5 
give the necessary data for finishing 
and checking the diagram. 


THREE-PHASE DELTA, PARALLEL, 
SCHEMATIC CONNECTIONS 


With delta diagrams the equalizing 
possibilities of parallel connections 
should be utilized to* the fullest 
extent, as mentioned in the previous 
article. To this end Rule 9 in the 
November issue can be used to con- 
struct the four-pole, three-phase, two- 
parallel delta connection, in Fig. 4. 

A study of Fig. 4 indicates that 
the B phase has groups 1 and #4 in 
the first half and groups 7 and 10 
in the second section, which is in ac- 
cordance with Rule 9. They are 180 
deg. apart, forming an equalized con- 
nection on the. two-parallel arrange- 
ment. 


Rule 6. Checking Polarity of Par- 


allel Delta Connections—Table I in 
the November issue indicates the 
polarity of each group, and the fol- 
lowing data will provide a check on 
the proper arrangement of each 
group in each phase: 

In the B phase the arrows on the 
odd-numbered groups should point 
from left to right, and from right to 
left on the even-numbered groups. 

In the C, or base, phase the arrows 
on the odd-numbered groups should 
point down; up on the even-num- 
bered groups. 

For the A phase the arrows on the 
odd-numbered groups point from 
right to left or out of the triangle, 
whereas on the even - numbered 
groups the arrows point into the 
triangle, or from left to right. 

The groups must be arranged 
according to this scheme, and the con- 
necting jumpers and leads attached so 
as to provide current flow from Li 
to L2, from L2 to L3, and from L3 
to Li. 

‘ This is the all-in check with 
adjacent groups of opposite polarity, 


Maintenance Engineering — Vol.91, No.1 





2 


i Sie aie la ih it i a i i a ha aa i 








th 
the 
ne 


fo 


be 


equ 
sca 
has 
var 
teri 
wh 
cos 
eXi 


We 


Jan 











as used in the standard line diagrams. 


S1x-PoLre, THREE-PHASE DELTA 
CONNECTIONS 


For six-pole motors there are two 
diagrams, series and _ two-parallel 
delta, as in Fig. 5, and the three- and 
six-parallel delta connection in Fig. 
6. Comparison of the star connection 
in the November issue with the delta 
connections shown in this article will 
help to make clear the method of 
rearranging the phases to form the 
delta type of connection. 


E1GHT-PoLe, THREE-PHASE DELTA 
CONNECTIONS 


Three diagrams are used to cover 
the eight-pole group: Fig. 7 shows 
the series and two-parallel delta con- 
nection, Fig. 8 the two- and four- 
parallel connection, and Fig. 9 the 
four- and eight-parallel connection. 

Rule 11 in the November issue can 
be used also with the delta connec- 


VOICES FROM 


RaLtpH E. FLANDERS, manager, 
Jones & Lamson Machine Co., before 
New England Council: Replacement 
of obsolete and inefficient equipment 
may frequently reduce operating costs 
sufficiently to make that little differ- 
ence in total cost so necessary to turn 
the red ink into black . . . Rehabili- 
tation is one of the normal processes 
of recovery. Our committee seeks 
only to expedite those undertakings 
which are justifiable. Equipment and 
construction industries in general take 
the major impact of a depression, and 
initiate revival. Conditions are now 
ripe for that movement. 

To obtain our ends, our appeal is 
to individual profit. No attempt is 
made to work up an emotional cam- 
paign. There are three general types 
of conditions under which replace- 
ment may logically be urged. These 
are where replacement of obsolete 
equipment is justified by the present 
scale of operations; where business 
has ample resources and can take ad- 
vantage of existing low costs of ma- 
terial, equipment, and labor; and 
where re-equipment is necessary at all 
costs if a business is to continue to 
exist. 


THE Lovurs Attis Co. in a letter: 
We believe that you will be vitally in- 


tions to show the attachment and 
marking of the jumpers used to con- 
nect together the ends of the pole- 
phase groups, as top to top, or bot- 
tom to bottom. 


TEN-PoLe, THREE-PHASE DELTA 
CONNECTIONS 


There are two diagrams used to 
cover the ten-pole delta connections: 
Fig. 10 shows the series and two- 
parallel delta, and Fig. 11 the five- 
and ten-parallel delta connection. 

It will be noted that Figs. 2 and 8 
indicate that Rule 6 in the November 
issue does not hold true when applied 
to delta connections and should, there- 
fore, be disregarded when checking. 

The next article, which will appear 
in an early issue, will describe two- 
phase, twelve- to eighteen-pole sche- 
matic-line type diagrams. It will 
show also how dual-voltage connec- 
tion diagrams can be used as straight, 
single-voltage diagrams when desired. 


INDUSTRY 


terested in an idea originated by Mr. 
Louis Allis to make more effective the 
rehabilitation plan. Visualizing its 
main purpose as putting men back to 
work, Mr. Allis’ idea has started a 
movement to insure that equipment 
ordered for plant rehabilitation be 
built now—or, if shipped from stock, 
that such equipment and correspond- 
ing raw materials be replaced imme- 
diately. 


THe WARNER & Swasey Co., in a 

letter to Mr. Louis Allis, which it is 
publicizing in its advertising: We 
thoroughly agree with your idea ex- 
pressed last week, that the most vital 
problem in industry today is getting 
men back to work... that the 
goods which are ordered now must be 
manufactured immediately .. . 
‘ we propose this plan to 
you: If you will order from us now 
the turret lathes of modern type 
which you need or must eventually 
purchase for replacement, we will put 
in process immediately turret lathes of 
equivalent value for addition to our 
inventory. 

This will accomplish two, purposes. 
It will give you the benefit of some 
proven reductions in your costs. It 
will immediately provide work. for 
men in our plant, and indirectly for 
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men in the shops and mills of our 
suppliers. 


THE HyGrapE SyLVANIA Corp., in 
its “Buy American” advertising cam- 
paign: American markets today are 
being invaded with inferior foreign 
imitations of American merchandise. 
In times like these low first cost may 
make such imitations seem like a good 
buy. But poor workmanship and bad 
materials make them many times more 
costly in the end. In addition—every 
dollar you spend for foreign-made 
merchandise helps throw an American 
worker out of a job. We know that 
these things are true of many other 
important American businesses. 


GEORGE C. Comstock, mechanical 
engineer, Bethlehem Steel Corp., ad- 
dressing International Acetylene As- 
sociation: Removing skulls from 
blast furnace hearths used to be a 
lengthy and laborious job, often con- 
suming weeks of continuous work. 
By the use of cutting torch and oxy- 
gen lance the time consumed is now 
seldom over five or six days. 

Pipe line repairs, changes, and ad- 
ditions are-now as a matter of course 
accomplished by welding, the prelimi- 
nary preparation, in the case of minor 
jobs, often being done in the field, 
which has become much simpler with 
welding fittings. In the old days of 
cast and machined fittings, even a 
simple repair or change was an ex- 
pensive item, requiring careful prep- 
aration and considerable advance 
notice. 

Reclamation of water cooled acces- 
sories, such as blast furnace tuyeres, 
open hearth and heating furnace doors 
and frames, furnace buckstays and 
skewbacks, etc., is a routine job, keep- 
ing welders busy when not otherwise 
engaged. 

Application of hard facing mate- 
rial to surfaces subject to severe 
wear or abrasion, such as dies, dipper 
teeth, coke pusher rams, and miscel- 
laneous parts of rolling mill equip- 
ment is in the same class. 

Repair of broken castings, forg- 
ings, etc., by welding or replacement 
with parts fabricated from rolled sec- 
tions by cutting and welding, offers 
one of the greatest opportunities for 
saving, not only in effecting quick 
and economical repairs, but in reduc- 
tion of parts inventories, due to the 
short time necessary, now, to provide 
replacements fabricated from stock. 
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MAINTENANCE 
ENGINEERING 


L. C. MORROW -«® Editor 


JANUARY + 1933 


Volume Ninety-one 


ITH this issue we begin Volume 91 of 

Maintenance Engineering, a consolidation 
of several publications. Electrical Review, begun 
in 1882 as the Review of the Telephone and 
Telegraph, with George Worthington as editor, 
was the founder paper. It absorbed Western 
Electrician in 1908, Electrocraft in 1912, and 
Electrical Engineering in 1918. 

The McGraw-Hill Publishing Company pur- 
chased Electrical Review in 1922 and changed the 
name, first to Electrical Review and Industrial 
Engineer, later to Industrial Engineer, and sub- 
sequently to Industrial Engineering. D. H. 
Braymer became editor in 1922 and was succeeded 
in 1926 by G. A. Van Brunt, now associate editor. 
In December, 1927, Industry Illustrated was con- 
solidated with Industrial Engineering. The pres- 
ent editor took charge in November, 1928. 
Maintenance Engineering became the name of the 
publication with the April, 1931 issue. 

The staff of Maintenance Engineering consists 
of: L. C. Morrow, editor; G. A. Van Brunt, asso- 
ciate editor; E. P. Sweeney, assistant editor; H. 
P. Dutton (Chicago) and John W. Shawer 


(Cleveland), western editorial representatives. 


Here’s Looking Toward 
a Happy New Year 


E SINCERELY wish our readers a happy 

new year. What always makes any year 
happy is good business, with plenty of jobs, and 
money to spend in the securing of economical and 
efficient plant operation. So we are wishing for 
just such conditions. 

It is the editors’ opinion that Maintenance 
Engineering has well served industry during the 
depression. It has called constantly for plant re- 
habilitation, and has shown what rehabilitation 
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means. It will carry on the same constructive pro- 
gram in 1933. 

Naturally, we are entirely in sympathy with the 
work of the Committee on Industrial Rehabilita- 
tion, sometimes known as the Robertson Commit- 
tee, from the name of its chairman. This com- 
mittee now has seen fit to issue a check sheet to be 
used in making surveys of industrial plants, to help 
them in self-inventory. It is similar to the sheet 
issued by Maintenance Engineering with its March 
1932 issue—in fact is based on it—and like our 
sheet, is offered as a service with no strings. 

We have repeatedly called to the attention of 
our readers the value of a survey, with the facts 
recorded on paper, as a base from which to build 
a rehabilitation program. We now request the 
full cooperation of the men responsible for the 
maintenance function in the use of this additional 
rehabilitation tool—the Committee check sheet. 

Checking and rechecking will disclose the need 
for rehabilitation and modernization. Filling the 
need will add to business. The nearer the ap- 
proach to good business the nearer shall we suc- 
ceed in having our happy new year. 


Think Safety 


AFETY devices, rules, and regulations are 

effective only in proportion to the amount of 
thought which accompanies their use. It has been 
said that all accidents are preventable, and that 
those which do occur may be traced to a thinking 
failure somewhere, perhaps on the part of the 
workman who was hurt, or it may be the engineer 
who designed the equipment. 

Mechanical safeguards, safety campaigns, and 
safety slogans have helped considerably in reduc- 
ing the number of industrial accidents caused by 
non-thinking workers, but they fall far short of 
the ultimate in this respect. 

Get the worker to think of safety in terms of 


_earning capacity and its relation to his own wel- — 


fare, and thoughtless accidents will disappear. 


M. E. INDEX AVAILABLE | 


PON request a copy of the index of 
the editorial contents of Maintenance 
Engineering for 1932 will be sent free. 
Although copies of the index will not be 
available until about February 1, we shall 
appreciate receiving requests as far in 
advance of that date as possible. 
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Danger! Railroad Crossing 


WALTER WENDELKEN, Supervisor of Lighting Equipment 
Westinghouse Electric & Mfg. Company, E. Pittsburgh, Pa. 


A simple warning light for protecting the railroad 
crossing, as shown on the photograph, may be easily 
and inexpensively constructed as indicated by the wiring 
diagram. This warning light is dependable, furnishes 
adequate warning and, due to its flasher characteristic, 
is easily identified at a distance. As will be noted in 
the wiring diagram, a section of the track to be guarded 
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is insulated by standard rail insulating joints and the 
insulated section is energized continuously at low voltage 
from a small 100-watt multi-tap transformer, a current 
limiting resistance being placed in the circuit to limit 
the current when the track circuit is shorted out. 

It will be seen that when the track circuit is shorted 
out by the car wheels, the coil on the 6-volt relay will 
be de-energized, permitting the contacts of this relay to 
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open and thus de-energize the coil of the 110-volt back 
contact relay and closing the contacts of this back contact 
relay, which in turn applies energy to the plunger-type 
mercury-tube flasher and thus flashes the warning light. 

As long as the track circuit is energized and no cars 
are on the insulated portion of the track, the coils of 
both relays are energized, thus removing the energy 
from the flasher. By the use of various voltage com- 
binations, the warning light can be made to work even 
though the track is poorly ballasted and subject to 
considerable immersion in water. This is possible due 
to the use of the small 6-volt sensitive relay which will 
operate even with a very small voltage applied to the 
track. 

All of the apparatus mentioned can be mounted in 
a sheet-steel cabinet about 20 in. square and 8 in. deep 
and can be mounted in any convenient location accessible 
to the track and the warning light location. 


The Bucket Brigade 
Has Been Deleted 


J. Mappen, New York, N. Y. 


Who doesn’t remember the old, greasy, washing-up 
bucket? Sometimes we dropped a heated chunk of iron 
into it to take off the chill, and the better to cut the 
grease. Sanitary? We guess not, even when a fellow 
stuck to his own bucket. And, of course, there were 





partnership buckets—2-man and 3-man buckets; little 
sanitation there. 

In the most modern plants the bucket brigade has 
been replaced by fixtures providing running water. A 
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man can hardly infect himself, let alone his neighbor. 
Such is progress and, credit it or not, there’s financial 
return as well as much personal satisfaction. 


Quickly Made Drill Extension 


Cuas. H. Writey, Penacook, N. H. 


Sometimes it is required to drill a hole in the hub of 
a large pulley or other part and an extension of the 
ordinary straight-shank drill is necessary. A quick way 
to make an extension is illustrated. 


File a flat on the shank of the drill. Using the drill 
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to be extended, drill into rod as indicated. File a flat 
in the rod as shown, insert the drill into the rod, and the 


job is done. 


Man-Hour Electrical 
Estimating Manual 


The purpose of this book is to remove as much guess- 
work as possible from electrical estimating by presenting 
labor data taken from cost records of thousands of in- 
stallations covering 71 kinds of electrical equipment in 
every type of domestic, commercial, and industrial build- 
ing. These data are presented in the form of man-hours, 
and should be at the disposal of everyone who has to 
make or check electrical installation estimates. 

In the introduction detailed instructions are given for 
preparing an electrical estimate, with directions for find- 
ing and using the data in the book. 

Three complete sets of man-hour figures are pre- 
sented: Competitive, Compensative, and Conservative. 
Competitive figures represent the man-hours required to 
install electrical equipment under the most favorable 
conditions; Conservative, under the least favorable; and 
Compensative, under average conditions. 

Included are six charts containing the following data: 
wire-carrying capacity of mild steel conduit; size of wire, 
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conduit, starting switch, and fuses for all sizes of 
motors ; tables for figuring the proper sizes and combina- 
tions of pulleys and gears for various speeds and loads; 
data for installing all sizes of panelboards; carrying 
capacity of various sizes of conduit for lead-covered 
cable. Use of each of these charts is illustrated by four 
problems. 

Theodore Heinzerling, consulting electrical engineer, 
author. Rurick Press, Inc., 303 West 42nd St., New 
York, N. Y. 379 pages. $10. ; 


Hold Down for Cutting 
Sheet Metal 


A. KENDALL, Hamilton, Ont., Can. 


Small pieces of sheet metal are hard to cut out with 
a chisel because they are likely to slip around and 
spring up after a hammer blow. A handy way of 
overcoming this trouble is to use a hold-down attach- 
ment, such as illustrated, on the bench plate. The sheet- 
metal strip is bent to the shape shown and cut out at 





the bottom for clearance. One end of a coil spring is 
attached to the bench plate and the other end is clipped 
over the hold down proper. The work is simply pushed 
under the hold down where it is held tight enough to 
prevent movement. 


Special Lift Truck Handles 
Steel in Confined Space 


_ _T..W. Lawson, Foreman of Maintenance 
Radio Condenser Company, Camden, N. J. 


On account of limited space, with the swinging of a 
large skid truck impossible, the lift truck illustrated 
solved the problem of maintaining a supply of steel at 
punch presses with no loss of time. 
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The rig consists of two horses per press, strongly 
built, 22 in. high, and a board 8 ft. long by 14 in. wide 
by 24 in. thick, with protective end piece to prevent load 
shifting. The truck itself is sturdily built to withstand 
the strains of a one-ton load, being 54 in. long by 
18 in. wide by 21 in. high. 

Lifting cams turn in channel irons, set into the bed 
of the truck, to prevent shifting and wearing of wood 
parts. The cams themselves are made of 34 in. wide 
by 14 in. thick by 22 in. long cold-rolled steel, turned 
to give a slight radius and } in. lip that prevents the 
load from sliding off sidewise when it is raised from 
the horses. Cam handles are 1 in. by 18 in. long, afford- 
ing sufficient leverage so that one man can safely handle 
one ton. 

To operate: Push the truck under the board that 
has been previously loaded with material, pull handles 
toward middle horizontal position and lock, with peg in 
hole through handle. Load can then be transported to 
point of use where it is set down on horses by reversing 
operation. 

By supplying extra horses and load boards at storage 
piles, loaded and waiting, material delay is eliminated. 


Definitions of Electrical Terms 


Upon approval in 1928 by the American Standards 
Association, the Sectional Committee on Electrical Defi- 
nitions was organized under the sponsorship of the 
A.I.E.E. This committee was composed of 40 men repre- 
senting 33 national engineering, scientific, and other asso- 
ciations. It appointed seventeen sub-committees. Alto- 
gether more than 300 men in all fields have aided. The 
first complete report of the committee is now available 
in pamphlet form. It comprises 208 pages, containing 
more than 3,000 definitions. 

The primary aim in compiling this glossary has been to 
express for each term the meaning which is usually asso- 
ciated with it in electrical engineering work in this coun- 
try. The work is not yet complete, but it was considered 
advisable to submit the glossary in its present form to 
practical application in engineering work. Comments are 
invited. 
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Subjects treated are: General Terms (fundamental 
and derived) ; Rotating Machinery ; Transformer, Regu- 
lators, Reactors, and Rectifiers; Switching Equipment 
(report not yet available) ; Control Equipment; Instru- 
ments, Meters, and Meter Testing; Generation, Trans- 
mission, and Distribution; Transportation; Electro- 
mechanical Application ; Welding and Cutting; Illumina- 
tion; Electrochemistry and Electrometallurgy; Wire 
Communication; Radio Communication; Radiology. 
The American Institute of Electrical Engineers, 33 West 
39th St., New York, N. Y. $1. 
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Efficient Fume Exhauster 
T. A. Bissett, Buffalo, N. Y. 


Steel parts are dipped into a vat of nitric acid to pre- 
pare them for nickeling. The nitric acid fumes must be 
removed as soon as they are generated to maintain health- 
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When the fumes were sucked 


ful working conditions. 
through the blades of a fan they corroded the fan so 
rapidly that frequent replacements were necessary and 
maintenance costs were excessive. 

By mounting the fan as shown, a suction is created 
over the vat’s surface, and the fumes are drawn up until, 
when they are opposite the fan, they are blown out the 


window. Thus the fan operates without coming into 
contact with the deteriorating fumes. Furthermore, the 
unit aids general ventilation by exhausting air from the 
room. A standard four-blade propeller-type fan, driven 
by a 4-hp., single-phase motor is used. It draws off 
778 cu.ft. of air and fumes per minute. The ducts are 
of wood, painted on the inside with asphalt. The verti- 
cal duct is 4x16 in., the horizontal duct 16 in. square. 


= 
Recent Social Trends 
in the United States 


Report of the President’s Research Committee on 
Social Trends, with foreword by Herbert Hoover, 
President of the United States. A summary of the 
scientific results of its researches. As stated in the 
preface, the chapters “present records, not opinions; 
such substantial stuff as may serve as a basis for social 
action, rather than recommendations as to the form 
which action should take.” 

Considered are trends in economics, government, 
religion, education, child welfare, home ownership and 
building, law enforcement, social training, medicine, and 
in many other fields. 

In the two volumes there are 1,540 pages, exclusive 
of the index, made up of 29 chapters. There is also an 
80-page review of the findings by the Committee. 

McGraw-Hill Book Co., Inc., 330 W. 42d St., New 
York, N. Y. For the two volumes, $10. 


Stop That Drip! 


Hersert CuAse, Mechanical Engineer, Forest Hills, N. Y. 


Drip caused by the condensation of steam or water 
vapor often results in damage to materials or equip- 
ment. It comes about, of course, through the absorption 
of heat by cold surfaces and can be prevented simply by 
stopping that absorption. The surface may be a cold 
water pipe, a roof or wall kept cold by exposure to the 
elements on one side, a tank filled with cold liquid, or a 
duct carrying cold air. In some cases this absorption 
produces sweating which damages the finish. 

Although there are many types of heat insulation, one 
of the least expensive and easiest to apply is finely granu- 
lated cork. It can be mixed with a suitable paint or, 
better yet, sprinkled upon a surface freshly covered with 
such paint. This practice is followed with good results 
for the cold water pipes in ships of the U. S. Navy. For 
a good job it is necessary to apply a finish that will not 
crack or peel readily. To obtain such a finish the surface 
treated first should be well cleaned and then should be 
given a coat of a suitable primer. 
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After the primer coat has been applied and is dry, it 
should be followed by a coat containing 30 per cent of 
cooked linseed oil and 70 per cent of fish oil, to which 
should be added a good turpentine dryer in the propor- 
tion of one pint per gallon. This mixture has the advan- 
tage that it will remain soft for long periods. Although 
the granulated cork can be mixed in the paint it is better 
to apply it dry while the vehicle is still wet. The result- 
ing surface will be somewhat rough, but this roughness 
helps to prevent any moisture on the surface developing 
into drops if the coat is not thick enough to prevent con- 
densation entirely. 

If the color of the surface thus produced is not that 
desired another coat can be applied over the cork, after 
which paint or enamel of the desired color can be added. 

Any good rust-inhibitive primer is satisfactory for a 
non-galvanized iron or steel surface. But, if the metal to 
be treated is galvanized, a special primer is required be- 
cause ordinary primers are likely to peel from galvanized 
surfaces. This primer is mixed in a linseed oil vehicle of 
low acid number and contains a pigment consisting of 
80 per cent zinc dust and 20 per cent zinc oxide. 

Galvanized surfaces that have weathered for some 
time usually hold paint better than new galvanized ma- 
terial unless the latter surfaces are given a special clean- 
ing. In any case the zinc should be washed clean and 
free from grease or acid. 

An excellent cleaning fluid for this purpose contains 
70 per cent toluol, 20 per cent denatured alcohol, 5 per 
cent carbon tetra-chloride, and 5 per cent commercial 
muriatic acid. This cleaner not only cuts grease and dirt 
but also etches or roughens the metal slightly and thereby 
helps to produce a better bond with the primer. Although 
it is recommended especially for new galvanized work it 
also can be used on older work that has not rusted. It 
should be mixed and kept in glass or crock containers and 
applied so that it will not spatter or drip on other surfaces 
that would be attacked by its acid content. A light coat 
should be applied with a brush. When it has dried a 
thorough washing with clean water is necessary to re- 
move all traces of acid. The cleaner should not be used 
near an open flame and should be applied only where 
there is good ventilation. 

After it has been cleaned and all moisture has evapo- 
rated the surface is ready for the primer. When the 
primer is dry it may be followed by the insulating coat 
of granulated cork or with any other suitable finish. The 
zitic-dust, zinc-oxide primer also is excellent for 
radiators and hot pipes, whether galvanized or not, be- 
cause the zinc pigments help to hold the oil in the fol- 
lowing coats and thus prevent chipping, which frequently 
occurs on hot surfaces of this kind. 


Coming Events 


39th Annual Meeting, American Society of 
Heating and Ventilating Engineers, Hotel 
Gibson, Cincinnati, Ohio, January 23 to 25. 


1933 Convention and Exposition, American 
Foundryman’s Association, Stevens Hotel, 
Week of June 19. 
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a A new question is presented herewith, and our readers’ answers to previous questions are pub- 


lished. Write down your opinions and send them to the editor. Answers published will be paid for + 


PLANT ENGINEERS’ FORUM 





QUESTION 


George Shipman is following the good old custom 
of visiting friends on New Years Day. We find 
him chatting with Frank Fulleger. 


a ie 


“What resolutions today, Frank? Or have you 
become so virtuous and so successful that you no 
longer make any?” 


“T don’t make any claims, George. Never held 
much with making resolutions for the new year— 
I make mine most every day. That way I have 
plenty of them, and my percentage of failure in 
keeping them isn’t so low.” 


“Well, resolution or not, what’s in the subcon- 
scious ?” 


“Biggest thing right now is to get up my nerve to 
see if I can sell the boss on letting me in on some 
of the special machine design. Of all the trouble I 
had the past year—” 


“Trouble was it, Frank? And now you want to 
jet yourself in for a lot more—on the design of 
special machines.” 


“Keep your shirt on, George. You don’t know 
what I mean. It’s none of my interest whether they 
use S.A.E. 1040 or 5120 steel, and I don’t care any- 
thing about their moments of inertia and their moduli 
of elasticity. But I am concerned about the method 
of power application, and I do care if a pump has 








Should Maintenance Be Consulted in the Design of Special Machines? 


to be supplied, or if I have to rig up for heating or 
cooling as part of the operation. And there’s some- 
thing to be said from my point of view about upkeep 
and replacement.” 


“O.K. Frank. My shirt’s still on—I see what you 
mean. You’re talking of a machine you’re going to 
use, not one that you’re going to sell.” 


“Right, but the distinction gives me another idea. 
Why shouldn’t the maintenance engineer be consulted 
on the design of machines for sale, too? He might 
save his brother maintenancé engineer a lot of grief, 
to say nothing of influencing repeat orders. How- 
ever, I’ll bother about that later. It’s the machines 
I have to use that are worrying me now.” 


“T won't fight with you, Frank. I guess you’re 
right and I’m wrong, as you usually are. But 
before you go storming around the boss you’d better 
find out how some other maintenance engineers 
feel—a little moral support, you know.” 


* * * 


Shipman departs, to make his next call. Fulleger 
settles down to read a bit, the while he relaxes in 
anticipation of the New Year's turkey. 


Who will give Frank the benefit of his opinion? 
Is he sound in suggesting that the maintenance 
engineer be consulted in the design of special 
machines from the standpoint of tributary equip- 
ment and services, upkeep and parts replacement? 





Can the Stripping of Idle Machines 
Be Justified? 


(Question presented in the November issue) 


“TD OBBING Peter to pay Paul” seldom pays in the 

long run. Peter must still be taken care of, 
usually with interest. Postponing payment only makes 
it harder. There may be times in an emergency when 
it is necessary to rob an idle machine for an essential 
part to keep another machine in service. 

Using idle machines as a storeroom from which to 
draw spare parts, if continued, will eventually prove 
far more costly than purchasing necessary parts when 
needed. Labor costs are more than doubled because 
parts removed must be replaced if the machine is again 
placed in service. There is also a tendency for nuts, 
bolts, and other small parts, removed to get at the 
needed part, to be left around loose and then lost. 
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When the machine is needed for service, it usually 
is needed in a hurry and the chances are that some es- 
sential part cannot be found. As a consequence, 
production by the machine is held up until the lost part 
can be ordered. The most expensive piece of equip- 
ment is without value for production purposes without 
all the parts, however small. 

Of course, if there are several machines of the same 
make and model idle, there may be circumstances that 
will warrant using parts from one of the machines to 
keep others going, provided there are enough idle ma- 
chines in reserve ready to go on short notice to take 
care of a sudden demand. The trouble with this is that 
in every machine there are certain parts that tend to 
wear out or break before the remainder of the machine 
fails. When parts of this kind are removed from a 
machine the next one that breaks must either be ordered 
or removed from another machine, thus putting two 
out of service for the same part. 
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Another objection to stripping idle machines for 
parts during a depression is that when business again 
picks up prices usually go up also. Parts necessary to 
put the machines back in service will cost more than if 
purchased when things are low. 

On the whole, it is a dangerous practice that in the 
long run proves unprofitable. When the day of reckon- 
ing comes, as it must, the excessive costs will eat into 
potential profits. It is a great temptation during this 
period of depression, especially with owners loathe to 
part with money for new parts when plants are in most 
cases operating at a loss, to keep down present main- 
tenance figures by robbing idle equipment for repair 
parts; but bear in mind that money saved at present by 
so doing must be repaid, with interest, later. 

W. L. Corton, Electrical Department 
Rock Island Lines, Dalhart, Texas 


HE STRIPPING of parts from idle equipment is 

justified only on the score of postponing further 
spending. The practice is either a very good or a very 
bad one, according to the conditions, which should be 
well understood by all concerned. 

If the equipment is essential, making it ineffective by 
stripping is about the same as taking the battery out of 
your car and using it for the radio. It postpones the 
evil hour of purchase, but is rather awkward if you wish 
to use the car and the radio at the same time. 

On the other hand, there may be an excess of appa- 
ratus, purchased to take care of peak production. Com- 
mon sense indicates that such idle equipment should be 
put to work, even by the process of stripping. 

Considerable ground has been lost by some mainte- 
nance engineers by insisting that all machines be kept 
intact. Be sure you know the facts, and do not hesitate 
to state the situation as you see it. In most cases spare 
parts can be obtained quickly enough that serious loss 
of production will not result. The maintenance engi- 
neer will no doubt have to sweat, and be holding the bag, 
when an emergency arises, but this is a test of his 
ability, and a part of his job. 

I recall a case where stripping of machines caused a 
loss of production, and an actual financial loss. This 
was in a brass mill where an installation of a later type 
of machine replaced a generally less efficient group of 
older machines. With good intentions, the older ma- 
chines were placed in storage and instructions were 
given to keep them for an emergency. The policy of 
avoiding “unnecessary” expense caused the motors and 
driving attachments, belts, etc. to be used for other 
purposes. 

An emergency arose when it was found that consid- 
erable metal in bars would have to be scrapped because 
the new machines, although generally more efficient, 
were not flexible enough to efficiently handle this par- 
ticular lot. The old machines could very well follow 
the defects in the bars with longer time allowance. On 
account of the stripping, these machines were not avail- 
able and, it being impossible to secure motors and other 
necessary parts in time, much hard feeling and recrimi- 
nation resulted. When it was realized that, had the 
machines been intact, they could have been temporarily 
set up and run in about four hours, and the emergency 
handled very well, it was decided to replace all attach- 
ments and forbid entirely the stripping of parts. 

Joun S. Ispate, Plant Engineer, Factory K 
International Silver Company, Meriden, Conn. 
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Safety— Whose Responsibility? 


(Question presented in the September issue) 


1 aed is today the watchword of everyone on a 
plant’s payroll. Aside from the normal obligation 
management has found that where this work is 
organized and given the same serious consideration 
and encouragement as other problems there is also a 
return in dollars and cents. 

In a fair size plant there are several reasons in 
favor of having the safety engineer, or one working 
in a similar capacity, come. under supervision other 
than that of the head of the maintenance department ; 
but for effective functioning there must exist a healthy 
condition of co-ordination with the maintenance 
department. 

The duties of the safety engineer include: (1) 
Formation of safety groups and committees, arrange- 
ments for meetings, and the spread of safety educa- 
tion; (2) Offering suggestions and remedies for haz- 
ards and investigating accidents; (3) Seeing that all 
guards meet both state and insurance requirements; 
(4) Issuing necessary orders for approval and execu- 
tion; (5) Supervising regular inspections; (6) Attend- 
ing to all appeals, waivers, and concessions that are 
a part of the work; (7) Getting the backing and sup- 
part of both men and management. 

It has been pointed out that for best final results 
in an organization of any size this department often 
functions best when under supervision separate from 
the maintenance department. This for the reason that 
safety be given highest consideration without any 
prejudice or partiality relating to other work or 
problems on hand. Nevertheless, final approval of all 
such work should rest with the maintenance depart- 
ment or that department should have a commanding 
voice in its execution. The reasons for this are many, 
outstanding of which include: (1) Guards called for 
may be on equipment pending changes, replacements, 
or obsolescence; (2) Estimated cost may show that it 
would far offset what gain may be in store through 
reduced insurance premium (this, of course, in cases 
where fequirements may be asked for by insurance 
underwriters, but where conditions may not be con- 
sidered hazardous by the company involved); (3) 
Work may call for special engineering and shop 
knowledge for simplicity, involving sketches and other 
data; (4) Necessary arrangements as to. when equip- 
ment is available; (5) Sequence of safety job orders 
with relation to other work in progress and in the 
making. H. L. Scuuttz 

Asst. Supt. of Maintenance 
Carborundum Company, Niagara Falls, N. Y. 


AFETY is the general problem of all foremen and 

leaders, but is the specific problem of the manage- 
ment and, except in most unusual and isolated cases, 
the responsibility for its development should not be 
charged to the maintenance department. Education 
is a big factor in the promotion of safety, and one 
department head, even though his interests be of a 
general nature, should hardly be expected to direct 
and maintain this vital part of industrial life. 

Safety measures and education must be presented 
to workers in an organized manner and, without a 
recognized head. familiar with personnel as well as 
equipment, desired results cannot be expected. An 
executive vested with the authority and capable of 
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coordinating and organizing the many problems of 
safety control should be appointed. Such a person 
should have a complete working knowledge of the 
plant and be in a position to take necessary action. 

The maintenance department, however, should be 
the strongest link in this man’s chain. Without its 
help best results cannot even be expected. Because 
of this, the maintenance department should at all times 
be on the alert for every opportunity to eliminate 
hazards. While it should not have the authority to 
proceed, unless in an emergency, it should always 
have in mind that the prevention of accidents is far 
more important than the remedy for them. As such, 
it should constantly make suggestions as to irregular 
conditions, faulty equipment, and the like. Another 
report to which it should have access is that sub- 
mitted in the interests of safety by insurance com- 
panies. All safety suggestions sent out by manufac- 
turers of various equipment should be fully considered 
by the maintenance department, attention of valuable 
ones being called to the safety director. 

Safety is, indeed, a function of maintenance, but 
the maintenance department, unless its head is an oper- 
ating executive of considerable authority, should not 
be expected to assume the responsibility for safety 
measures. This is a specific factor in plant manage- 
ment, subject to inside and outside regulations, requir- 
ing a study and calling for many decisions. While 
added responsibility should be most eagerly accepted 

by all, problems of safety could not generally be 
expected to be part of the duties of the maintenance 
department. C. S. STEvENsoN, Operating Manager 
Hall Brothers, Kansas City, Mo. 


NE RARELY finds in a plant anyone more 

“safety conscious” than the plant engineer. His 
duties carry him to all departments, roofs, basements, 
and yards. He is in a position to observe infractions 
of safety rules and can recommend further rules for 
safety, but he is not the man to enforce or be respon- 
sible for the enforcement of safety policies. If he is 
to carry out his own office efficiently with proper 
relationship to other departments he must not have the 
duty of “police officer” enforcing laws of safety. Then 
too, there is nothing to prevent his “overlooking”’ addi- 
tional safety work when building and department con- 
struction and changes require his almost constant 
attention. 

Now a safety engineer can work with a free hand in 
these safety matters. Of course he will become liked or 
disliked in various departments in proportion to his 
safety enforcement and his tact in handling situations. 
He will have opportunity to analyze conditions thor- 
oughly and compile data so as to furnish sound, intelli- 
gent argument for adoption of safe guards or safe 
methods. He will be able to study safe working con- 
ditions of the plant from quite a different, and perhaps 
unbiased, angle than the plant engineer. He will be 
able to organize and share a large portion of his time 
with safety committees, keeping records of such meet- 
ings and in so doing be able to show progressive action 
of safety work in the plant. Most important of all, 


he will be able to keep at safety everlastingly. 

His office should be close to the plant engineer, where 
constant contact is assured. His reports, in triplicate, 
should reach the plant engineer, superintendent and 
manager. 

The responsibility for safety would be his. He would 
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organize for safety and stand for safety at all times 

consistently and his success would depend on how rigid 
were his policies of safety enforcement. 

T. W. Lawson, Plant Engineer 

Radio Condenser Company, Camden, N. J. 
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What Excuse for Breakdown? 


(Question presented in the July issue) 


Seu ea result from (a) inherent defects, 
(b) insufficient maintenance or neglect, (c) 
unusual overload conditions or improper operation, (d) 
natural depreciation. 

(a) Must be credited to the manufacturers. 

(b) Responsibility of maintenance department. 

(c) Responsibility may be divided. If the front 
office has not provided the facilities necessary for 
avoiding failures, it is difficult to place the blame for 
them upon the maintenance section. It is just as much 
the responsibility of the maintenance section to see 
that the front office is properly informed as to the 
need for such facilities. Consider the case described: 
Conveyor failed in the rush hour, overload protection 
failed to operate, motor burned out, and production 
was tied up. Overload on the conveyor is the most 
probable cause. Portable recording meters might have 
indicated the tendency toward overload. 

(d) Useful life of all equipment some day ends. 
Nothing but experience can serve as a guide to life 
expectancy. No group in the plant is in better position 
to know this life than the maintenance section. It 
seems obvious that they must assume this responsibility 
also. Their judgment must enable the front office to 
replace equipment before it actually fails in service. 
Cart W. Evans, /ndustrial Engineer, San Antonio, Tex. 


tashab 


How Measure the Efficiency of the 
Maintenance Department? 
(Question presented in the June issue) 


ESULTS being the yardstick by which all mortals 

are measured, the plant engineer should insist on 
a system of records and submit them to the proper 
authorities at stated intervals. Here are a few items 
which make or mar an engineer’s reputation: Plant 
expenditure on repairs, man-hours lost through acci- 
dents due to faulty maintenance, power and light 
expenditure. If the engineer can return a clean bill 
of health and can prove by comparison with previous 
records that he is effecting economies in general, no 
further “publicity” should be necessary. 

There is, also, such a thing as visual evidence which 
ought to advertise a plant engineer’s capability; the 
very atmosphere of the plant itself often speaks vol- 
umes. It has been my experience to visit plants where 
the competent hand of an efficient maintenance depart- 
ment was everywhere evident in clean, well lighted 
shops, where the creaking and groaning of over-worked 
and under-lubricated machinery did not offend the ear, 
and where accident hazard was reduced to a minimum. 

RoBert S. ALEXANDER, Special Department 
Universal Winding Company, Providence, R. I. 
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QUESTIONS and 
ANSWERS 


Repair in the Shop, or 
Send Out? 


The advisability of doing our own 
motor repair work has been ques- 
tioned. Our motors are mostly 
squirrel-cage type, with a few 
wound rotors and some d.c. ma- 
chines that drive elevators and 
certain production machines. Will 
some one tell me, in general, (1) 
how many motors of the above types 
a plant must have in order to justify 
doing its own rewinding? (2) On 
what basis should one determine 
whether to make motor coils, or 
buy them from the motor manu- 
facturer? (3) What is the prac- 
tice of other industrial plants in 
regard to the amount of spare 
parts and repair materials carried 


in stock? How should require- 
ments be figured? 
St. Louis, Mo. R.O.K. 


Procedure in Babbitting 
Bearings 


When rebabbitting motor sleeve 
bearings what precautions should 
be taken in order to obtain the 
best results? Information on put- 
ting bearing shells in proper con- 
dition, pouring temperature of the 
metal, and other points that should 
be watched, will be appreciated. 
Covington, Va. G.F.M. 


Short-Center Drive on 
Pulsating Load 


Is it advisable to use short-center 
belt drives on machines whose 
loads pulsate violently? We have 
several machines somewhat like 
bolt headers. A very heavy peak 
occurs once each revolution of the 
drive pulley. The machines are 
driven by 10-hp., 1,200-r.p.m. mo- 
tors with 7-in. pulleys; the driven 
pulley is 48 in. in diameter, center 
distance about 14 ft. Some 
trouble has always been experi- 
enced from flapping of the belts, 
but it has not been serious. It is 
now proposed to save floor space 
by cutting the center distance to 
about 6 ft. but I fear that this will 
increase the strain on the belts 
and lead to shorter life because 
the same shock will have to be 
absorbed by a shorter length of 
belt. What do readers think? 
Birmingham, Ala. j.B. 
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Please submit answers 
promptly. We expect to 


publish no answers later 


than the second issue 
after the appearance of the 
question. Selection will 


be made on the basis of 
quality, but answers first 
received have the best 
chance of being used 


Motor Insulation Resistance 


I have been put in charge of main- 
tenance work in a plant in which all 
motors are tested with an insulation 
resistance measuring device. We 
use 220-volt, three-phase, 60-cycle 
motors. Readings of insulation re- 
sistance vary from less than 100,000 
ohms to about 800,000 ohms. Will 
readers tell me (1) what is the mini- 
mum safe resistance for 220-volt 
motors? (2) Should a motor show- 
ing this value always be taken out 
of service at once and repaired? 
(3) What is the desirable average 
value of insulation resistance for 
220-volt motors, most of which 
operate under ordinary atmospheric 
conditions, although a few are in 
damp places? (4) In general, how 
often should motors be tested? 
H.J.A. 


Properties of insulation may be listed 
under two important classifications: 
(a) dielectric strength;* (b) insulation 
resistance. 

Dielectric strength is determined by 
the value of voltage impressed across 
the insulation when puncture or break- 
down occurs. 

Insulation resistance is measured in 
ohms or megohms. This test is made 
by a sensitive instrument calibrated as 
an ohmmeter in conjunction with a 
bridge circuit. Such tests may be con- 
sidered as one of the most valuable 
items in preventive maintenance of elec- 
trical equipment. 

For any type of rotating electrical 


machine, specifications of the A.I.E.E. . 


require: “The insulation resistance of a 
machine -at its operating temperature 


Conducted by 


G. A. VAN BRUNT 


Associate Editor 


should not be less than that given by 
the following formula: 
E 


rated kva. plus 1000 reali 





or 
E 
rated kw. plus 1000 


when F is insulation resistance in meg- 
ohms and E is rated voltage.” If higher 
than rated voltage is used the actual 
value should be employed in computa- 
tions. As may be seen, in this formula 
the capacity of the machine is consid- 
ered in addition to the voltage. Insula- 
tion resistance values below those speci- 
fied by this formula are dangerous. 

Another formula used by many engi- 
neers allows 1 megohm for each 1,000 
volts of rating, regardless of the type or 
capacity of the machine. However, for 
larger motors I feel that it is safer to 
follow the A.I.E.E. formula. 

If the reading of insulation resistance 
is about that allowed by the formula the 
motor should be taken out of service for 
inspection and repair as soon as con- 
venient. If the test shows a lower fig- 
ure than that it should be repaired at 
once. The average safe value may be 
considered as 25 to 50 per cent higher 
than the minimum allowable limits. 

‘Frequency of tests will vary accord- 
ing to local conditions. Tests every six 
months or even less frequently will 
suffice for motors in cool, dry, clean 
locations; in dusty, hot, damp places 
tests should be made more frequently. 

Records of tests for each motor should 
be kept and the values plotted on a 
graph, using the abscissa for the time 
interval between tests, which should be 
equal. Ordinates should be laid out in 
units of insulation resistance. If a sud- 
den drop occurs it will be shown plainly 
by the curve and the frequency of tests 
on that particular machine should be 
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increased. Harry M. Sprine 
Riegal Paper Corporation 
Milford, N. J. 


Presumably H.J.A. is using a Megger 
or similar instrument for measuring in- 
sulation resistance. I would not con- 
sider a reading of anything less than 1 
megohm to be really satisfactory. 

Motors running under average condi- 
tions which show low insulation resist- 
ance often can be improved by taking 
the motor apart, thoroughly cleaning 
the windings with naphtha or gasoline, 
and spraying with a good grade of air- 
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drying varnish. Of course, if the drop in 
resistance supposedly is due to damp- 
ness the motor should be removed, dried 
out by baking, and baking varnish used. 
However, the expedient mentioned 
above often will show surprising results. 
Recently I treated a 550-volt, three- 
phase, wound-rotor motor in this way 
over a week-end and succeeded in rais- 
ing the stator insulation reading from 
15 megohms to 60 megohms. 

In testing the important thing to re- 
member is that the only true tests are 
those that are regularly conducted and 
recorded. A single reading is of very 
little value and conveys little informa- 
tion of the real condition of the wind- 
ings, but if a series of regular tests over 
a period of time shows that the original 
reading is being maintained or increased 
(under a cleaning and blowing-out pro- 
gram) there is little to worry about. 

It is my practice to make insulation 
tests on all motors at least every three 
months, oftener in the case of motors 
in damp or dusty locations. The simplest 
way to record these tests is by a graph 
drawn on paper with fairly large, say 
4-in., squares. Any sudden drop in in- 
sulation resistance values is a danger 


signal. GEorGE NoBLE 


Mountain Park Collieries 
Mountain Park, Alta., Canada 


How Correct Power Factor? 


With a total load of 1,100-hp. in 
induction motors—fractional to 50 
hp.—our power factor is 75 and I 
want to raise it to 90 or 95. Study 
will doubtless be necessary to de- 
termine the best method of doing 
this, but I should like to know, in 
general, what factors determine 
whether synchronous machines or 
static condensers should be used. 
There are several separate circuits 
in the plant: if condensers are used 
should one or two large ones be put 
in each circuit, or is it better to use 
small units at the motors? Is it 
possible to raise the power factor of 
the entire plant by one large con- 
denser in the substation? What 
data are needed in order to de- 
termine the most economical meth- 


od of correction? J.Q.A. 
Detroit, Mich. 


Power factor may be improved in 
many cases by changing a few motors 
or regrouping machines so as to load 
the motors to approximately their rated 
capacity, and by using as few slow- 
speed motors as possible. For example, 
a 20-hp., 1,800-r.p.m.  squirrel-cage 
motor has a power factor of about 91.5 
per cent at full load and about 83 per 
cent at half load, whereas a 20-hp., 
900-r.p.m. motor has a power factor of 
85 per cent at full load and about 73 
per cent at half load. 

The proper method of raising the 
power factor will be determined largely 
by local conditions and the cost of 
equipment necessary. 








If several smal] motors are fed from 
one distribution center the power factor 
of the group will be low; it is likely 
that a static condenser would serve well 
at this center. There may also be some 
place where an induction motor can 
profitably be replaced by a synchro- 
nous or synchronous-induction type 
motor; such motors operate at unity 
power factor at full load, and at less 
than full load will supply some of the 
magnetizing current for the induction 
motors. 

There are cases where static con- 
densers can economically be placed at 
the motor terminals; when this can be 
done it is the ideal method. Placing 
the equipment at the substations does 
not relieve the inside wiring and 
switching equipment of the idle cur- 
rent; it relieves only that part of the 
system between the condenser and the 
source of supply. 

I suggest that J. Q. A. check sep- 
arately the power factor of the several 
circuits. In this way he may find that 
placing power factor corrective equip- 
ment on those circuits having the 
lowest power factor will be the most 
economical method. The solution of 
each problem must be made on an 
economic basis; the savings effected 
must exceed the cost of operation, 
which includes fixed charges on invest- 
ment as well as electrical losses. 


Electrician, J. T. ALForp 


Fort Smith & Western Railway, 
Fort Smith, Ark. 


Changing Motor for Two-Phase 
Operation 


I want to rewind a 3-hp., 600-r.p.m., 
repulsion-induction motor for two- 
phase operation, 720 r.p.m. There 
are 44 slots. The core is 5 in. in 
diameter, 4 in. long. I plan to re- 
wind with coils containing 53 turns 
of No. 21 s.c.e. wire, pitch 80 per 
cent, or 1 and 4, ten poles, unequal 
grouping. The commutator has 
been short circuited by wrapping 
No. 17 wire around it. I estimate 
that the new winding should develop 
about 4 hp. The fan blades are 
32 in. in diameter. I wish readers 
would tell me whether the motor 


will work satisfactorily. R.C. 
Jefferson City, Mo. 


If the motor is to operate at 220 volts 
the winding described will be satis- 
factory. Provided slot space is sufficient, 
52 turns of No. 20 wire will give better 
operation than will the smaller wire. 

The number of turns and size of wire 
may be determined as follows: Flux per 
pole per phase = 0.636 X S XL X 
Bm where S is pole pitch, L, length of 
core, Bm, magnetic density. Magnetic 
density runs from 20,000 to 30,000 lines 
per sq.in.; for a ten-pole motor 20,000 
would be correct. 

Pole pitch equals diameter of bore 
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times 3.1416 divided by the number of 
poles, or S = 5 X 3.1416 ~ 10 = 1.57. 
The flux per pole would be, 0.636 X 
1.57 & 4 X 20,000 = 79,882 lines. The 
turns per phase in a two-phase, series- 
connected motor equals T = E X 
100,000,000 — (4 X flux per pole X 
frequency). Then T = (220 X 
100,000,000) — (4 X 79,882 & 60) = 
1,147. Since there are 44 slots and 2 
phases, there will be 22 coils per phase. 
1,147 — 22 = 52 turns per coil. , 
Assuming 2 amp. current, which is 
very nearly correct, and 450 circ.mil per 
ampere, the wire size would be 900 circ. 
mil. Since No. 21 has 810 circ.mil and 
No. 20 has 1,022, the latter should be 
used if the slots are large enough. This 
point may be determined by cutting a 
bundle of wires having twice the re- 
quired number of turns per coil, which 
would be 104, and laying them in an in- 
sulated slot for a two-layer winding. If 
there is not room, the smaller size must 
be used; operation will be satisfactory 
as the figures are close enough for prac- 


tical purposes. W. L. Cotton 
Electrical Department, 
Rock Island Lines, 
Dalhart, Tex. 


3g 
Rewind with Asbestos Wire? 


We are having what seems to be an 
excessive number of breakdowns on 
motors operating in hot places, such 
as on vacuum pumps, near baking 
ovens, and on stokers. The possi- 
bility of rewinding these motors 
with asbestos wire has been con- 
sidered, but we have had no experi- 
ence with this material and wonder 
whether the higher first cost would 
be justified by the performance. Also 
I should like to know (1) whether 
asbestos wire is more difficult or ex- 
pensive to handle when rewinding a 
motor than is cotton-insulated. (2) 
As compared with ordinary wire 
how much longer can asbestos wire 
be expected to last under high motor 
operating temperatures? (3) What 
is the maximum safe operating tem- 
perature for a motor wound with 


asbestos wire? M.P. 
New Haven, Conn. 


Although asbestos-covered magnet 
wire is more expensive in first cost and 
slightly harder to handle because it is 
not so pliable, there can be no compari- 
son between it and cotton-covered wire 
for lasting qualities. 

If the coils are form wound and a 
mica box can be used in the slots and 
asbestos tape on the ends and connec- 
tions, no amount of heat (external or 
internal) will injure the windings, 
short of an overload great enough to 
melt the copper, or some mechanical 
injury due to low bearings or accident. 

We have 3-hp. locomotive reel motors 
become so hot that all the cotton tape 
is completely charred and burned off 
the windings and ali the solder is 
thrown out of the commutator bars, so 
that the motor looks like a total wreck. 
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After resoldering the commutator, 
we dip the armature in varnish, bake it 
very hard so as to hold the wires in 
place, and put new bands on it and 
the motor is put back in service. The 
field coils are taped with asbestos tape 
and are none the worse for the fire. 

We have been using Rockbestos wire 
(both for coils and leads) also on a.c. 
mining machines for the past year or 
two and have not lost a winding be- 
cause of excessive heat or overload, 
although after a four- or five-hour run 
they become uncomfortably hot. 

I suggest that M. P. check the wind- 
ing space in his motors because the 
insulation on asbestos-covered wire 
makes it a trifle larger in size than 


cotton-covered. H. S. BANHOLZER 
Electrical and Mechanical Engineer, 
Knox Consolidated Coal Corporation, 
Bicknell, Ind. 


I advise checking motor tempera- 
tures at the hot locations. If the tem- 
perature is not more than 85 deg. C. 
the chances are that class B insulation 
or asbestos will withstand the heat. 
The life of motors may be extended 
greatly if asbestos wire and tape are 
used in the windings, along with mica 
or asbestos cloth. 

The higher first cost of asbestos wire 
will be offset, of course, by the longer 
life, fewer rewinds in a given time, 
and the annoyance and cost of break- 
downs. Asbestos-covered wire must be 
handled more carefully than ordinary 
materials when winding and inserting 
coils, but not so much so as to cast 
doubt on the finished job. 

For the answer to his second question 
I suggest that M. P. try > motor wound 
with asbestos wire alongside a motor 
with cotton insulation and note the re- 
sults. There is a difference in safe 
temperature of 20 deg. C. I think that 
this margin will increase the life con- 
siderably, all things being equal. Re- 
sults of a fair test, with thermometer 
and load readings of the motors, would 
probably be valuable in determining 
future winding procedure. 

Tarrant, Ala. Gravy H. EMErson 


Repairing High-Voltage Cable 


A 2,200-volt, three-wire, rubber- 
covered cable feeding an electric 
shovel in a rock quarry is damaged 
occasionally by falling rock. I wish 
that readers would tell me what ma- 
terials should be used and how they 
should be applied in repairing this 
cable. B.B. 
Azusa, Calif. 


Some years ago I had to splice a 
2,200-volt, rubber-covered cable similar 
to the one described by B.B., except 
that it had four conductors, one being 
used as a ground wire. The conductors 
were insulated with rubber, a different 
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color being used for.each. A _ rubber 
covering over the whole formed a cable 
about 24 in. in diameter. 

The break occurred near the power 
shovel supplied by the cable. It was 


necessary to make a joint not much’ 


larger than the cable, and flexible 
enough to wind on the reel of the shovel. 
After cutting the cable through at the 











“Enough allowed here to 
cover joints 


The outside rubber covering of 
the cable was tapered for a dis- 
tance of 30 in. allowing enough to 
sover the joints when the two ends 
were put together. 


break the outside rubber covering on 
one end was split and turned back 30 in. 
The other end was treated similarly, 
except that the split was on the side 
opposite to that on the other end. Next, 
the individual cables were cut off, leav- 
ing the ends 12, 18, 24, and 30 in. long 
respectively. Care was taken to cut the 
cables the right length to bring like 
colors together for splicing. A lap of 
12 in. was allowed for each splice. 

The seven wires forming the inside 
core of each cable were cut off so that 
when butted together the cable was 
straight. Splicing was done in the usual 
way by winding each strand around the 
cable, passing the short end under and 
locking it with the following strand. A 
joint made in this way will carry as 
much load as the cable, even without 
solder. The cable was kept straight 
while the joints were being made. 

The joints, which were about 5 in. 
long, were soldered for about 1 in. only 
at the center by pouring the molten 
metal through them, using a ladle and 
solder pot. Excess solder was wiped 
off and all ends were turned in and cut 
off so as to leave as smooth a surface 
as possible, which made _ insulating 
easier. 

Original rubber insulation on each 
cable had been cut off and tapered so 
that there was about 7 in. to insulate on 
each. A layer of friction tape was put 
on first, to protect the rubber tape. The 
rubber was then applied, lapped half, 
to the same thickness as the original 
insulation. A torch flame was played 
on the rubber tape just enough to soften 
it slightly and blend the outside layers 
into a solid mass. Then the rubber tape 
was covered with a layer of friction 
tape. 

After all four cables had been insu- 
lated the outer covering was applied as 
follows: The outer covering was cut 
tapering, as shown in the sketch, start- 
ing at the end of the split section and 


finishing in a flattened point 30 in. away. 
Both sides were cut the same way, so 
that they would cover the joints when 
brought together over them. The joints 
were treated with a plastic sealing com- 
pound, the coverings brought over on 
each side, and more compound used to 
fill in the space where the outer cover- 
ings came together. 

Over this was placed five layers of 
rubber tape, lapped half, softened with 
a torch flame, and covered with two 
layers of friction tape finished with a 
coat of insulating paint. 

When finished the cable was quite 
flexible and less than 4 in. larger in 
diameter at the splice than the original 
size. An insulation test with a Megger 
gave a reading of infinity between con- 
ductors after 24 hr. immersion in water. 
During three years of service this joint 
has given no trouble. 

After that experience, however, we 
decided to avoid other mishaps by slip- 
ping over the cable some discarded fire 
hose. The hose fits loosely and any 
stones falling on the cable will not cut 
through the hose; the soft rubber under- 
neath cushions the blow and saves the 


cable. J. H. GALLant 
Montreal, Que., Canada. 


My experience with cable in the 
mining field may be of assistance to 
B. B. At one mine which generated 
its own power and distributed it at 
2,200 volts, parkway three-conductor 
cable was used for practically all wiring 
inside of the pump and hoist houses, 
and to the transformers, which were 
usually mounted on the ground. The 
company operated four mines, each of 
which had about eight openings; hence 
the number of sections of cable was 
very large. They were subjected to 
mine water, the weather, and handling 
abuse. 

When splicing a braided or rubber- 
covered cable it is best to stagger the 
splices so as to avoid bulges. Use a 
copper sleeve to join the wires and 
solder the connection. A rubber com- 
pound is available for insulating joints, 
although a very good joint can be made 
without it. Bevel the ends of the rub- 
ber on each conductor, in the way that 
a lead pencil is sharpened; then tape 
with splicing rubber or apply splicing 
compound. The tape should be drawn 
tightly so that the rubber will vulcanize. 
Start well up on the bevel and fill in 
even layers until the insulation is 
ample, or has been built up as high as 
the original. This may be warmed 
with a blowtorch until thoroughly 
vulcanized, being careful not to bring 
the flame near enough to burn the 
rubber. 

Then tape each wire with weather- 
proof tape, heating this also. After 
each conductor has been treated, tape 
the whole joint with two or more layers 
of weatherproof tape. 

Tarrant, Ala. Gravy H. EMErson 
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Portable Lighting Fixture 


A heavy metal base and upright 
standard which can be raised or low- 
ered, with a flexible arm and_ half 
reflector. 

The base has a reel with 15 ft. of rub- 





A duplex outlet 
makes it possible to plug in an electric 
drill or, as shown in the illustration, an 


ber covered cord. 


electric grinder. Known as “Portable 
Adaptalite.” The Appleton Electric Co., 
1701 Wellington Ave., Chicago, IIl. 


Conveyor—Manufacturing Right 


The Stephens-Adamson Mfg. Co., 
Aurora, IIl., has acquired the United 
States right to manufacture and distrib- 
ute the “Redler” conveyor (Maintenance 
Engineering, December, 1932). 


Lubricating System 


Automatic pressure lubrication of all 
bearings of a machine by a one-tube cir- 
cuit with short feeders. Known as the 
“Trabon” system. The forced-feed is 
supplied either by a small motor driv- 
ing a rotary displacement pump, or by 
a ratchet connection of the pump to 
some continuously moving part of the 
machine being lubricated. Based on a 
pump speed of 20 r.p.m. the cycle of 
complete lubrication can be adjusted at 
any interval between 5 minutes and 8 
hours. The circuit indicators are placed 


EQUIPMENT NEWS 


in the line, one at the head of the cir- 
cuit and the other at its close. Pump 
reservoirs contain up to 12 pounds of 


lubricant. Lubricating Equipment Co., 
31 Brady Street, Detroit, Mich. 
g 
Metal Brake 
Capacity includes 16-gage. Can 


quickly be converted into a box or pan 
brake. The platen is stationary, and 
the lower portion of the clamping rail 
and the bending apron slide on the two 
end posts. Two coil springs balance the 
weight of the moving mechanism. 
Whitney Metal Tool Co., Rockford, III. 


& 
Rubber Belting 


Rubber belting that resists chemicals 
and oils. The manufacturer states that 
this belting has given satisfactory serv- 
ice after complete immersion in oil for 
several days. The B. F. Goodrich Co., 
Akron, Ohio. 


Rotary Displacement Pump 


Power is applied to a central or 
power rotor, which meshes with one 
or more sealing rotors, the threads_ of 
the power rotor being convex, those of 
the idler rotors concave. Efficiencies of 
80 to 90 per cent have been obtained, ac- 
cording to the maker, who reports, also, 
successful and quiet operation at the 
higher motor speeds, and even at turbine 
speeds. 

There. are three moving parts and, 
except for small thrust buttons to main- 
tain the relative axial positions of the 
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rotors, no separate bearings are used, 
nor are pilot gears required. Only one 
stuffing box is used. Available in ca- 
pacities ranging from 4 to 700 g.p.m., 
and for pressures up to 500 Ib. per 
sq.in. Known as “De Laval-IMO” 
pumps. De Laval Steam Turbine Co., 
Trenton, N. J. 


Paint Spray Gun 


Made in two sizes, Type M for large 
industrial and automotive work, and 
Type N for fine touch-up and high 





lighting. Weights, 14 and 3 lb. Can 
be furnished for siphon or pressure 
feed, and with various nozzles. Body 
is made of aluminum alloy. Passages 
for air and fluid are straight drillings. 
Handle is part of the forged body, which 
forms a triangular frame that houses 
and protects the working parts. 

The one-piece air atomizer head has 
a seat in its base, into which the hard- 
ened steel nozzle seats vertically and 
horizontally. External holes are of 
countersunk construction. The fluid is 
controlled as to volume or density by 
means of an independent, removable unit 
needle valve made of stainless steel. The 
Alexander Milburn Co., Baltimore, Md. 


Motorized Speed Reducers 


Available in ratings from 3 to 75 hp., 
with output speeds from 4 to 400 r.p.m. 
Can be furnished with a variety of motor 
characteristics and styles of mounting. 
The integral style illustrated, in which 
the endbell is removed and the motor 
close-coupled to the gear casing, is most 
common where an open motor or in- 
closed, non-ventilated motor is employed. 
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The flexible style, in which the entire 
motor without any change is mounted 
on the gear casing, is furnished where 
conditions require an explosion-proof, 
inclosed, fan-cooled, splash-proof, or 





other protected type of motor. Either 
style can be furnished to provide normal 
starting torque, high starting torque, 
high slip, adjustable speed, multi-speed, 


or other characteristics of separate 
motors. Louis Allis Co., Milwaukee, 
Wis. 


Electrode for Manganese Welding 


A coated electrode for manganese 
welding, designated as Type W-85, for 
the repair and building up of worn man- 
ganese steel castings. Can be applied 
to obtain a manganese steel surface on 
parts of ordinary steel and iron. For 
both a.c. and d.c. General Electric Co., 
Schenectady, N. Y. 


Direct Current Motor Controller 


Across-the-line type, automatic. Ad- 
justable timing to allow field current of 
motor to build up to full strength before 
armature circuit is closed. This feature 
is said to cut current inrush about 50 
per cent. Designed especially for coal 
mine shaker conveyors, but recom- 
mended for motors rated 15 hp. or less, 
where starting duty is severe. Avail- 
able with overload protection. Cutler- 
Hammer, Inc., 253 North 12th St., Mil- 
waukee, Wis. 


Trailer Arc Welder 


A 300-amp. arc welder driven by a 
V-8 gasoline motor. Uses shunt-induc- 
tor principle for arc stabilization. 
Horizontal radiator is mounted directly 














over the engine, and makes use of a 
blower-type fan. A sliding cover over 
the radiator allows regulation of radia- 
tion. The outfit is mounted on two 
“doughnut” tires. Universal Power 
Corp., 12367 Euclid Ave., Cleveland, 
Ohio. 


Solenoid-Operated Contactors 


Designated Bulletin 700. For a.c. ap- 
plications requiring remote control 
switch. Available with or without in- 
closing cabinets, in single- or multiple- 
pole construction with silver-to-silver 
contacts up to and including an eight- 
pole unit for two-wire control. Can be 
mounted directly on metal panels or 
machines. 

Operating coils for any frequency or 
voltage—6, 12, 24, 110, 220 volts stand- 
ard. Can be furnished with built-in 
transformers for lowering voltage of 
control circuit or with resistors for 
thermostat control. Ratings, 5 to 30 
amp. Allen-Bradley Co., 1311 So. First 
St., Milwaukee, Wis. 


Variable Speed Transmission 


Very small unit, being only slightly 
more than 15 in. long, overall, including 
dial and pointer. Horsepower capacity 





is from 4 to #; speed range from 2:1 
to 6:1, inclusive. Known as the No. 
0000. May be equipped with motor 
base and individual driving motor, with 
auxiliary countershaft for greater speed 
reduction, and with extended lever type 
Reeves mechanical automatic control. 
Available in completely inclosed design. 
Reeves Pulley Co., Columbus, Ind. 


Sump Pump 


Portable, air-operated pump of open- 
impeller centrifugal type, driven by a 
“multi-vane” type air motor and both 
inclosed in a one-piece housing. The 
unit weighs 50 lb., and is designated as . 
sump pump size 25. Designed to handle 
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clear or dirty water, oil, sewage, or 
moderately heavy sludge. Materials 
used include bronze, stainless steel, and 
rust-proof steel for installations that 
require them, 

Intended for lifts of 10 to 40 ft., with 
air pressure of 70 to 90 lb. Using air 
at 80-Ib. pressure, the capacity ranges 
from 170 g.p.m. with 10-ft. lift through 
20 ft. of 24-in. hose to 125 g.p.m. with 
40-ft. lift through 50 ft. of 24-in. hose. 
Said to give satisfactory results under 
wide variations of head and air pressure. 
The pump is self-priming, as it has no 
suction lift, and must be submerged to 
cover the inlet screen. Ingersoll-Rand 
Co., 11 Broadway, New York, N. Y. 


| | 
Electric Bench Grinder 


Six-inch machine furnished with one 
coarse and one fine wheel, 4-in. face; 
two adjustable tool rests; two adjustable 
wheel guards. Motor is 110-volt, 50-60 
cycle, single-phase a.c., with 3-con- 
ductor cable. Switch is in base of ma- 
chine. Bronze sleeve bearings. Rubber 
feet. Carrying handle. The Van Dorn 
Electric Tool Co., Towson, Md. 


we 
Roller Chain 


Made in sizes from #- to 24-in. pitch, 
in single or multiple widths. Available 
with wheels, for any horsepower, also 
with conveying attachment links. 

Features: Side bars of alloy rolled 
steel, heat-treated, provided to resist 
corrosion; nickel steel, case-hardened 
pins, with cotters, or riveted; solid steel, 
case-hardened bushings; alloy steel, 
heat-treated rollers. 

Trade name “Silverlink,” selected be- 
cause of silver-like appearance of side 
bars. Link Belt Co., 910 S. Michigan 
Ave., Chicago, Ill. 
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(1) Pumps—Catalog L-10, 8 pages, 
“IMO” rotary displacement oil pumps.— 
De Laval Steam Turbine Co., Trenton, 
N. J. 


(2) Morors—Publication GEA, 1191-A, 
52 pages, “Synchronous Motors”; descrip- 
tions, operating characteristics and applica- 
tions—General Electric Co., Schenectady, 
N.Y: 


(3) Fire HosE—Two folders; “The Fire 
Hose That Folds’, and “The New Fire 
Hose Is Flat”’—B. F. Goodrich Co., 
Akron, Ohio. 


(4) PowEr TRANSMISSION—Bulletin, 16 
pages, “Vim Tred” leather belting.—E. F. 
Houghton & Co., 240 West Somerset St., 
Philadelphia, Pa. 


(5) Pipe THreADER—Leaflet, “Red-E- 
Haul”; portable power pipe threader.— 
American Die & Tool Co., Inc., Reading, 
Pa. 


(6) Morors—Folder, “Linc-Weld” Type 
‘D motor—The Lincoln Electric Co., 
Cleveland, Ohio. 


(7) Heatinc—Booklet, 16 pages; “How 
To Obtain Comfortable Economical Heat- 
ing’”—Commodore Heaters Corp., 11 West 
42d St., New York, N. Y. 


(8) SyNTHETIC Propucts—Catalog, 40 
pages, “Dilecto-A Laminated Synthetic 
Material”. — Continental - Diamond . Fibre 
Co., Newark, Del. 


(9) Lusricants—Catalog Section G-332, 
“Lubrication of Industrial Equipment”.— 
National Carbon Co., Inc., Cleveland, Ohio. 


(10) DirseL Encines—Catalog 932-F, 
32 pages, “Atlas Imperial Stationary Die- 
sel Engines”.—Atlas Imperial Diesel En- 
gine Co., Oakland, Calif. 


(11) StTatntess STEELS — Publication 
F-2227, 20 pages, “Stainless Steels and 
Their Uses”.—Electro Metallurgical Co., 
30 East 42d St., New York, N. Y. 


(12) Pumps—Bulletin 218, 12 pages, 
“Class LS and HLS Single Stage Cen- 
trifugal Pumping Units.”—Pennsylvania 
Pump & Compressor Co., Easton, Pa. 


( 13) Wetpinc—Arec Welding Data Bul- 
letin No. 16, 20 pages, features, character- 
istics and applications of “FlexArc” weld- 
ers.—Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 


(14) Lusricants—Catalog G-232, “Lu- 
brication of Outdoor Equipment”.—Na- 
tional Carbon Co., Inc., Cleveland, Ohio. 


(15) Pumps—Reprint from Power; “Ef- 
ficient Suction Head for Centrifugal Pump 
Operation”.—De Laval Steam Turbine Cos, 
Trento, N. J. 
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For copies, address the manufacturers concerned 


(16) Bett1nc—Booklet, 4 pages; “Lubri- 
cated with Rubber”.—The B. F. Goodrich 
Rubber Co., Akron, Ohio. 


(17) RecriFrers—Publication C-1907-B, 
16 pages, “Sectional Mercury Arc Recti- 
fiers’.—Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 


(18) Morors—Bulletin 114, low-inertia, 
special-torque a.c. motors.—Reliance Elec- 
tric & Engineering Co., Cleveland, Ohio. 


(19) Paint—“Using Paint as Light”; 
reprint of a paper given by D. L. Gamble 
of the Research Division of the New Jer- 
sey Zinc Co., at the annual convention of 
the Illuminating Engineering Society last 






September.—New Jersey Zinc Sales Co., 
160 Front St., New York, N. Y. 


(20) Power ‘TRANSMISSION — Bulletin 
3970, 4 pages; Belting-quarter turn drives. 
—Gates Rubber Co., Denver, Colo. 


(21) Lusrication — Catalog Section 
G-132, 8 pages, “Gredag Lubrication.”— 
National Carbon Co., Inc., Sales Division, 
Cleveland, Ohio. 


(22) Morors—Bulletin 116, 4 pages, 
Form OSH, type AA motors.—Reliance 
Electric & Engineering Co., Cleveland, 
Ohio. 


(23) Power TRANSMISSION—Bulletin 
T-5645, 18 pages, variable-speed transmis- 
sion unit, with electric automatic speed con- 
trol—Reeves Pulley Company, Columbus, 
Ind. 





(24) Trestinc—Bulletin, 15 pages, port- 
able tensile testing machine, for welded 
specimens.—The Linde Air Products Com- 
pany, 205 East 42 St., New York, N. Y. 
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COMPRESSORS, PUMPS 
AND ACCESSORIES 


_ Air filters, for compressors and 
internal combustion engines........ Mrl133 
Compressors, two and four cylin- 


ders, 25 to 262 cu.ft... ..-Ja40 
Motorpumps, additions to line of... .Ja38 
Primer, suction line, for cen- 
trifugal pumps ..... .-.-Mr135 
Pumping unit, motor driven. imo N439 
Pumps: centrifugal, single suc- 
tion, for acid, A186; split case cen- 
trifugal, My227; steel rotary, 14 to 
42 g.p.m., Ju272; direct acting, 
steam, Jy307; centrifugal, Au341; 
centrifugal, automatically primed, 
S372; steam, horizontal ............ D470 
Unloader, for ammonia com- 
PPB BRE Aa ce regu Le A182 
CONTROL EQUIPMENT 
Contactors: magnetic, Class 8511 
Mr137; reversing, a.c., Au340; re- 
versing magnetic ........ . .8374 
Contacts, rheostat ee _ Jy310 
station 


Control: cubicle, for 
auxiliaries, Ja43; explosion-proof, 
S371; press drive, Oc405; pushdut- 
tons, safety, line of, Ju276; stations, 
pushbutton, pendant type, Mr134; 
Stations, pushbutton, heavy duty, 
Mrl140; starter, water- and dust- 
tight, Oc407; station, explosion- 
proof, Ja39; tube timing, “Thyra- 
tron,” A183; welder, tube timing, 
A182; controllers, drum, speed regu- 
lators, and reverse switches, — 
drum, a.c. and d.c., ..... ...Mr140 
Cutout and cutoff, electrical, “for 


MAINTENANCE 





ENGINEERING 
1932 EQUIPMENT NEWS 


INDEX 


All of the items listed were de- 
scribed in the Equipment News 
Section during 1932. Reference 
symbols refer to issues and page 
numbers. The following abbrev- 
iations are used to indicate the 
months: Ja — January; F — Feb- 
ruary; Mr — March; A—Appril; 
My — May; Ju — June; Jy — 
July; Au — August; S — Sep- 
tember; Oc — October; N — 


November; D — December. 


This index, used with the 
twelve 1932 issues,constitutes a 
valuable equipment guide. 


Starters: explosion - proof a.c. 
automatic, 87; explosion-proof, 
Class 8532, Ja41; explosion-proof, 
automatic, across-the-line a.c., F87; 
a.c. for fire pump, My229; for syn- 
chronous motors, My227; ma- 
chinery, electric, Jy310; manual, 
a.c., A186; manual, a.c., Ju274; mill- 
type, S372; motor, explosion-proof .. 
Switches: Oc405 disk, 30 or 60 
amp., Oc404; disk, D471; explosion- 
proof, across-the-line, a.c., Ja42; 
flush tumbler, A186; hand-operated, 
for small a.c. motors, Au343; mag- 
netic, D469; master, Au342; mer- 
cury, 1 to 100 amp., Ju277; safety, 
N438; starting, for standard and 
high-reactance squirrel cage motors, 
Mr134; time delay, F89; vacuum 
COL ee Las ree ee 


_Ja39 


.Mr136 


ENGINES, TURBINES 


AND ACCESSORIES 
Engines: diesel, 50 to 1,000 hp., 





SOME hoi te Sisin'e lear bek oaks. A184 
Limit stop, crane. . Oc404 
Linestarters, explosion resisting, .0c406 
Master stations, lever-operated ....S374 
Mounting unit, vacuum contact... ..Ja39 
Press control unit, automatic......Ju274 
Pressure governor, induction type, 

for motor-driven pumps ...........D469 
Regulator, constant-tension, for 

DE it ia i ir igen eho dh a Beek. S373 
Relay: electronic, A185; ratchet 

MR eee b gcse gece akinesia N438 
Rheostats : : plating 1 tank, eee 50 

watt ...F89 


S372; diesel, S373; vertical, gas, 30 


to 1,800 hp., D469; primer, for : 
line engines 

Turbine, mechanical- drive, up to 
250 hp. ele ae ae 


ee Le of 


Relays: photoelectric, S371; pho- 
toelectric, $373; 3 photoelectric, r mid- 
ee ees 


AIR CONDITIONING 
Blower system, exhaust, for 
WMORACES:. 4) iowh be dieiiesids CaS ao Shaw « 
Control, humidity ............ 


Damper controllers, adjustable- 
speed, for heating and ventilating 
systems 

Fan: ventilating, guarded, S374; 
with adjustable pitch blade .. 

Heating element, steam, for unit 
heater .. 
Heater, built- a 
Radiators, steam, hot water.... 
Regulator, 
Thermostat, duplex 


eceeeoe--e 


AND ACCESSORIES 


Adapter, for general illumination 
plus ultra-violet irradiation 
Fixtures : for outdoor substations, 
Mr135; flush-mounting .... 

Floodlight, for pipe mounting. . 
Floodlight, mounted on_ three- 
wheel truck ? 

Floodlights, portable 
Hangers, lamp lowering 
Lamp, industrial mercury-vapor. 





Light, portable adjustable utility. 


PCMIDETAMUITE 5.5. 50 





_.F93 
. .0c406 


ELECTRON TUBE DEVICES 


.. D471 


HEATING, VENTILATING AND 


My230 


LIGHTING EQUIPMENT 


Mr133 


,. S85 


.... Au342 


.Ju276 


.Mrl139 
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LUBRICATION DEVICES 


Graphite, liquefied . 
Oil cup, with filter. . 


. «J y308 
. D469 


Generator, electroplating .......... D470 
Motors: a.c. and d.c., F91; a.c., 
for automatic roller and catcher 


tables, Jy310; brush-riding, single- 


Oilers, bottle, D471; “pressure. Jy309 phase, repulsion -start., Au.343; 
Oiling system, automatic, elec- capacitor, condenser - start, con- 
trically operated .......... . .Ja40} denser-run, Au340; capacitor, 4 to 
Lubricators: Automatic, force- % hp., N439; dc, 100 to 350 hp. 
feed, Au339; force feed ........... Jy309|F88; dc., general-purpose, S375; 
Ce ge re $375 | fractional-horsepower with worm- 
Lubriplate, line of oils and gear speed reducers, Ja43; frac- 
greases is +. .s+eeeee)a43| tional horsepower, Oc407; geared, 
# to 20 hp., D468; induction, punch 

press, A183; induction, splash-proof, 

Au343; polyphase capacitor, A184; 

screenless, open, Jy311l;__ series- 

wound with electric governors, 

0) a —. er ae, 

y309 ; slipring, 4 to p., Ju277; 

MATERIALS splash-proof, D468 ; split-phase, 1/30 

Ceramic ... eesceeees.Ja4l|to 2 hp., Au343; split-phase, 1/60 
Steel, stainless, ‘two- -ply A ae $371|to & hp. Oc407; squirrel-cage, 
Tank lining, WN 5 as Ju277 | rapid-reversing, Oc405; synchron- 


MATERIALS HANDLING 
EQUIPMENT AND ACCESSORIES 


Apron gate, for horizontal 6-in. 


ous, 5 to 100 hp., S374; synchronous 
and induction, fractional hp., N439; 
with 
Ja41; 


integral reducing gears, 
with built-in reducing units, 
F89; with inbuilt speed reducer, 


O0c407 ; with inbuilt speed reducer... .N438 


OO ER hilar: Ja37 PAINT AND PAINTING 
Bucket, elevator, heavy duty...... N438 
Conveyors: etd ; apron, ~ EQUIPMENT 
severe service, Ju272; belt, portable, 
Oc404; portable, flight, My226; i NC 3 M350 
portable, troughed-belt ........... y308 ; Paints: aluminum, Mr135; high 
Cranes: for Caterpillar Model 20 temperature, D470; rubber ........ c407 
tractor, F86; portable, S374; port- Protective coatings : A187; alumi- 
able, capacity, 4,500 Ib. ............ IN ica us wou fulek Uae uce F90 
Hoists: electric, portable, _ : Spray gun, for spraying metal 
electric, 2 to 3-ton. in pI sc... iis aes ons dmalscmcced Jy308 
Loader, for Case Model “cp Spray-painting outfits: general- 
(RARROR kkk oe. A trss oS Lees Mr133| purpose, Ja37; portable ............Mr140 


Locomotives: 18-in. gage, gaso- 
line-powered, mine-type, F90; gaso- 


line, N439; industrial ..............D470 
P ee oan 30-in., heavy- 3u274 
uty, NETRIES asd clerc erst se re u 
Shovel, convertible tractor Aces Jy310 PLANT SERVICE EQUIPMENT 
Shovel-crane-dragline ............ A182 
Spiral conveyor assembly ..........F92 AND MATERIALS 
Tractors: gasoline engine, 37 Alarm, high water, electrical... .0c404 
drawbar hp., F93; gasoline engine, Battery, “StOra@e’ 6.5.5 or. oan. sclaleeerts D468 
68 drawbar hp. ............ssseeee- ASRS) Fake amcor 5... oo occ co cnocsseses S374 
Trucks: hand lift, 2,500 to 5,000 Bolts with splined bodies ....... Mr139 
lb. capacity, Au341; tilt, for barrels Casters: molded, non - metal, 
and drums, Ju276; lift, capacities up My228; pressed steel, D471; swivel. .Jy309 
to 5,000 Ib., Au341; lifting, tiering, Cleaning machine ................ $371 
S371; lifting, tiering, My229; low Compound, gasket ............... 3373 
lift, F91; tilting, S374; transporta- Control, safety, boiler............. $372 
RIOR: TONKS 450s aha eters . My226 Controller, pressure, steam-oper- 
Tires: rubber, for wheelbarrows, i n Ju273 
D468; truck, industrial ........... Au342| Detector, carbon monoxide ...... A183 
Wheelbarrow, aluminum ........My231 Detecting oes ki 6b Rs A184 
Dissociator, ammonia ..... .A185 
Door, upward acting, sectional . ""“My228 
Door operator, freight elevator... .S372 
Faucet, forced feed .............. N438 
Filter, pressure aerating .........Oc405 
Fire detector, automatic, elec- er 
RTOs ses then ares i Srak CRO ore a Sa r 
MOTORS AND GENERATOR Fire extinguishers : 1-gal., pres- 
EQUIPMENT AND ACCESSORIES | sure-type, Ja42; hand, 24 gal. ...... Ju273 


Equipment and Accessories 
Brushes, electro- nen 
MOSTICRD bcos sos : 





non- 


...«Ju277 


Floor cleaning machine, twin disk... A186 


BE oi. Veoh Os cena kk My228 
Furnace, electric enameling ...... Mr138 
GEINCS. SMetale oo... sae eetncek My230 


to 30 hp., F89; motorized, S375; 
motorized, 0406 ; two- speed ratios, 
4 to 1 to 150 to 1, Au342; worm 
gear, up to 74 hp., Ja41; worm 
gear, 14 hp., 

Transmissions: variable - speed, 
F87 ; variable-speed, Jy307 ; variable- 
speed, S372; vertical, variable- 
speed 

MEDENS Hh onus sig teal dk wees 


Rectifiers, for industrial control 
devices 


Blower, portable electric 





Mr138; worm gear.... 


Cabinet; steel to0l <0: 6. ssa ss seis 


Heaters: immersion, _ electric, 
D470; oil storage tank ............0c407 
Hose: fire, D471; fluid .......... D469 
Locks : combination, My230; _ . D470 
Nut lock, automatic ....... D468 
Packings SOR ee rn eer ene . .0c407 
Padlock, SEBS: brass- 
IS ta Sam kd hens cae sa Ja42 
Partitioning, sectional oe _§$371 
Polish, metal, non- -flammable....Au343 
Protector, pipe covering .........N439 
Recorder controller, for pneu- 
gt ee re My228 
Sprinkler, automatic, with solid 
chemical fusible element ............ A181 
i ree . $373 
Vibeation damper .......2ssec...-Save 
Screens: vibrator, custom built, 

Ju275; vibrating, heavy- ied Ju277 
Water softener. D468 
POWER TRANSMISSION 
EQUIPMENT 

Pedestal, ball bearing ........ D470 
Base for flat-belt, short center 

drive—redesigned ............... ..F91 
Bearings: ball, Oc406; impreg- 

nated fabric, Oc407 ; radial roller, 

A187; roller, for printing press 

cylinders, Ausd9; roller ............. D469 
Belt dressing, for rubber belts....A184 
Belting: power, D471; rubber 

re . .0c406 
Clutches: automatic ‘starting, 

My231; magnetic, friction type, 

A183; spiral friction .............. N438 


Countershaft, unit variable speed. .S373 


Couplings: flexible, F93; flexible, 

0.05 and 0.15 hp., Ja43; hydraulic, 

for variable speed fan drive ........ Oc404 
Drive, silent chain, #s-in pitch..... Ja38 
Motor reduction unit ............ D471 
Pillow block, ball bearing........ $373 
Pulleys, V-groove .............-6. $371 
Speed reducers: motorized, 


RECTIFYING EQUIPMENT 


SHOP TOOLS AND MATERIALS 
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Die-stock-worm driven, with in- 


terchangeable die heads .......... Au340 
ae 2 Au342 
RD iets kas ac $373 
Drill stand, radial, post type...... A187 
Grinders: wide-swing, electric, 


bench and floor, 23- and 34-hp., 
F88; with V-belt drive, F92; tool, 


vertical SSekeete coh eiee eer cee Mrl41 
Groover, electric, portable.......... F90 
Growler, internal ................ $374 
Hlammmer, electric .........cccsese Ja39 
Heater, soldering, electric........Jy309 


Lathes: precision, back- -geared, 

screw-cutting, 8-in., F88; precision 

bench ‘ -0c406 
Lock washer ‘and metal ‘cap ‘for 

bolt and screw heads ..............Au342 
Metal marker, electric ..........My231 
SON, DORE noc s ce iedpsoenne Jy310 
Pipe machine, portable ...........Ju273 


Pipe fitting, PIAPAING oss bc caeens 
Presses, air — BIO... .c0 co Ju272 
Resin, liquid ...... paEeees 
Rope: wire, Ju272; wire ....... -Ju275 
Sander- grinder, SR ise knee -Mr140 
Saws: electric, portable, D469 ; 

electric safety, My229 ; hack, heavy- 

duty and power, Ja40; hand, elec- 


tric, $ hp. motor, My227; hand, 

electric, Au341; hand, electric, port- 

SE IC ee Se Oc406 
Screwdriver, portable electric... . .Ju276 
Solder: for aluminum and other 

metals, F93; acid and resin core....N438 
Flux, soldering .. ....D468 
Undercutter, oe ...- A186 
err ae D469 
Wrench sets, lz in. to 22? in. .... My228 


SUBSTATION EQUIPMENT 


Bushings, 34.5 kv., 6,000 amp., 
CN eer pees Oats tone. Mr139 
Circuit breakers: single - pole, 
solenoid-operated, air, Ja38; “De- 
ion,” in industrial sizes, A183; air, 
up to 750 volts, 10,000 amp., N438; 
5 kv., 3,000 amp., 50,000 kva. ...... 
Pilot light, for switchboards...... A182 
Switch, disconnecting, 7.5 kv., 600 


BRN Re Oo Shei eh uals ye eka Oc405 
Switchboards and cubicles........ Jy311 
Switchgear: outdoor, moderate- 

duty, metal clad, Au340; 750 volts, 

4,000 amp., a.c., 6,000 amp., d.c.....Oc405 
Switchhouses, outdoor .......... Mr137 
Switch position designators ...... My229 
Switching unit, metal-clad ........ Ju275 
Timer, for use with oil circuit 

breaker automatic reclosers .. Ja39 





VALVES AND FITTINGS 


Assembly, valve bonnet .... ..Au343 
(Sonnieits “Ose 5.635 aids wees cs ORE 
Pine joint, Pas-Hignt ais <.06-.-552.306:. A184 


Valves: air, quick opening and 
closing, Mr138; control, lever-oper- 
ated, My227; electric throttling, 
D471; electrically operated, My226; 
gate, standard bronze, My2 315 gate, 
D468; globe, bar- stock, § = and 1 in., 
Au340; lubricated rotor, Mr135: 
packless, duplex, Jy310; quick act- 
ing type, Jy3l1; relay pressure, 
F87; rising stem, gate, 125 lb. steam 
pressure, Au339; steam jacketed, 
Mrl133; three-way, motor-operated .. 


WEIGHING AND MEASURING 


INSTRUMENTS 
Ammeter, portable, 50-, 100-, 

150-, 200- and 400-amp. ............ N439 
Attachment, electric cutoff for 

ree ee ee rere Al8l 
Balance, surface ‘tension pie ais Ja42 
Counters, electric, magnetic........ Ja38 
Device for weighing material on 

moving conveyor belt .............. Mr136 
Ground tester, direct-reading ...... F88& 
Indicators, elapsed time, electri- 

cal, N439; recorder, flue gas 

analyzer ees A187 
Instruments : graphic, t new line of, 

Jys07 > gwitchb@atd .. ..s0%.0.0% ’ D470 
Insulation tester ................ Ju273 
Manometer, portable, high-range....F92 
Meters: flow, mechanical, 0c404; 

fluid, graphic, D469; foot candle, 

$373; illumination, direct reading, 

Ja40; liquid, Oc406; rotary, con- 

densation, My228; smoke density, 

Oc405; water, positive displace- 

ment type, Ju273; watthour, single. 

ERASE 1 356 cee aR BEER REE ER Jy311 
Mounting base, for instruments... .Ja41 
Ohmmeter, direct-reading ........ Oc404 
Orifice, adjustable, for measur- 

ee INNGS, 66. ecco clekswnesueces Mr141 
Potentiometer, indicating,  self- 

0 er ere rae Pree rar Au341 
Recorder, machine performance. .Oc406 
Scales: automatic, with printed 

weight tickets, F90; industrial, 

juz7S; automatic dial .........0.... N438 


D471 


Tachometer, hand, direct reading .Au339 
Tester, circuit, two scales, up 
to SOG00 Whe «nw. 6cikss esses cee 


WELDING EQUIPMENT 


Blowpipes: oxy-acetylene weld- 

ing, Ja37; pressure, for coal or 

natural gas, Mr139; welding ...... Au343 
Cylinders, gas, new line of ...... Jy307 
Electrodes: for welding sheet 

or cast aluminum, A184; welding, 

ere ror rere Ja38 
Fixtures, welding, for handling 

Bind Holdin Metts ogee sce. ew tes A181 
Flux, welding, for chromium or 

corrosion resisting alloys .......... Mrl41 
Heads, welding, for use with - 

W=17 DEOWBEBE 6 nn ccccnecccccsase Mr137 
Head shield, welding ............. $374 
Holders, electrode, Au340; elec- 

Wns coke es shoes ciwkbxonsemeees D470 
Hose, welding, for high ined 

resistance .. ..Au341 
Regulators : oxygen “and acety- 

ee are Jy311 
Rods, welding, _— beyiioni 

welding Ne e Au339 
Tip adapter, ‘welding | eee a deeee A185 
Torches : welding. Mr137; cutting 

BiR NE os Bwhu wins Swat ee Au343 
EE, WE ise can sees eae Oc404 
Welder, ee se eee Oc407 
Welders, gas-engine driven, 300- 

and 400-amp. Re ae ret eee Au342 
Welder, motor-driven, 300-, 400- 

ie TS, vebeve nd tenndces co Au341 
Welding heads, automatic, A187; 

NIE 556 osc cn Gate <a ee eennee N439 


WIRING AND DISTRIBUTION 





EQUIPMENT 
Cable box, underground .......... Ja42 
ee, ee Cert Te D468 
Condensers, err eS fs I ne ee Jy308 
Expansion joints, with clamp type 
NS | ka nce caasacoasanackeaeon r136 
Fittings: explosion resisting, F90; 
conduit, explosion resisting ...... My230 
Lightning arresters, eels trans- 
formers .. re “‘Mr138 
Receptacle, ‘duplex EMRE Ni F91 
Switches: refractory protected, 
Mr133; toggle flush, single-pole .....Ja38 
Ventilator, cable ‘manhole.......... 87 
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Behind the Catalog 
3 By an aggressive sales and advertising gh ong ae 
> program, this company is contributing ais 
> its part towards the rapid restoration of KG WeEeliIMbiltaail pon 
) normal conditions. And these efforts are 
q being signally rewarded with a steady (ie Tai Wen, Se ae 
1 flow of desirable business. We make a ieee 
| complete line of Indoor High Tension Please send us your new 64-Page Catalog 
) Equipment for all capacities and we just off the press. ress 
fabricate STEELCUBE Housings for Indoor es 5 5 sks sda chadeeeos 
and Outdoor High Tension Service. CN eae Getic s ect ees cesses weaweas 
——— RE ee OEE OPEN Ee 
No. 1 Powe RC Re. FT EES eee State ..i.csece 
PORATION - 2215 DEKALB: ST.LOUIS, MO 


JANUARY, 1933 + 


. 64 PAGES of 
| Practical Solutions 


Fon your medium duty In- 6 
door High Tension prob- 
lems. Printed in two colors 
with reproductions of blue- 
prints and tables giving 
complete details and prices. 
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In two years’ operation the Research 
Belts in this modern group driven 
plant required less than 1% take-up. 


+ MAINTENANCE ENGINEERING 








Previous belt life only 10 months with 
4 take-ups; Research Belting still doing 
the job after 16 months with only 2 
take-ups. © 


GRATON 
KNIGHT 


The Research Belt on this metal planer 
does three jobs economically. It transmits 
power to the table, also serves as a clutch 
and a brake. On this particularly hard 
drive the belt was taken up only once 
during the first year. 
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far outweigh the investment’ 





Hundreds of manufacturers have found that 
modernization to reduce costs does not 
necessarily require large capital investment 


HEY have not discarded their present equip- 

ment without due regard for its economic value. 
Instead their first step has been the modernization of 
their present equipment through the balanced group 
and unit drive system of power transmission. 


Savings made through such common sense rehabili- 
tation of plant equipment have far outweighed the 
investment. Under loaded motors have been 
eliminated — substantial monthly penalties for 
poor power factor have been changed to equally 
substantial monthly premiums — more economical 
machine performance has been provided and main- 
tenance cost has been greatly reduced. 
All of this has been accomplished with- 
out heavy investment in costly auxiliary 
equipment. 


Where such plants have installed modern 
group and unit drives based on the 
entirely new standard of belt perform- 
ance which Research Belting has estab- 
ished, the savings have been measurably 
greater than with ordinary belting. 


Research Belting has made these greater 
savings possible because it is a modern, 
better belting made by an entirely new 
process. This process has been applied 
to all Graton & Knight standard types of 


For many months since the installation of 
Research Belting this go driven “— 
has averaged twenty hours a day. The 
Research Belting has been pls 
only once. 


belting and guarantees these distinct advantages. 


75% less stretch at normal tension and bearing 
pressure — full power transmission without prelim- 
inary ‘‘breaking in’ — new high friction surface 
which transmits full rated load from the day of 
installation — greater flexibility and 15% greater 
tensile strength in the leather itself. 


Our local power transmission man will be glad to 
help you uncover possibilities for savings in your 
plant. Every recommendation he makes will be 
supported by performance facts. Write direct to 


Graton & Knight Company, Worcester, Mass. 





GRATON & KNIGHT 

















LEATHER 


* RESEARCH ~* 














BELTING 
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These Cost Less 


Bunting Bronze Bars save you money in mainte- 
nance because they save both waste and labor 
in machining operations. The finished part lasts 
longer. There are 116 stock sizes of Bunting 


Cored and Solid Bars. 


G Bunting Lead Base Babbitt offers the lowest 
co-efficient of friction of any general purpose 
Babbitt in today’s market. Pours freely, smooth 
wearing, self-cleaning. Individually wrapped 


5-Ib. bars. 


G Sold by leading mill supply houses every- 
where. 


THE BUNTING BRASS 
& BRONZE COMPANY 


TOLEDO, OHIO 


Branches and Warehouses: New York, Brooklyn, 
oe oa ace Detroit, egg comm mg Beattie, Ba 

Kansas City, ——. —_— San 
Retlllies. Export "Sins Toledo, O 


BUN TING 


QUALITY’ 


BRONZE BARS-BABBITT 











HERE’S A COMPOUND 
THAT REALLY SEALS 
PIPE JOINTS 


Sample, sent FREE, proves 
many advantages over other 


joint sealing methods... . 
Clip the Coupon NOW. 


On screw thread and gasket 
joints for such service as Gas, 
Water, Steam or Compressed 
Air you will find nothing to 
equal Key-Tite Compound. 





Sold by reputable 
jobbers everywhere 


Unlike red lead and oils, the plastic lubricant and filler 
pigment in Key-Tite Com- _ that makes a perfect seal. 


pound never settles in the can. Sail the ceapen for FREE 
TheCompoundisalwaysready sample. Test the elastic 
to use. No stirring, no delay. “feel” between the fingers. 
Key-Tite does not “freeze” Test it on the job. See how 
the connections. It is a Key-Tite excels all others. 





KEY BOILER EQUIPMENT COMPANY, 
East St. Lous, Ill. 
oe ee A aE 
Free Test supply of 
Key-Tite Compound. Address .........crceccccceccercecsercscees 


M.E. 1/33 Reemwmeseed FFs. <. 000 60s 600000000 cecvescecses 
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PUZZLED 


—S4 4 NEW DUTIES ? 





Here's help in this 1933 Catalogue 
of McGRAW-HILL BOOKS 


These days, many of us face unusual re- 
sponsibilities. Dealing with problems we 
weren’t trained to meet, we need the aid 
of expert advice. 


Where shall we turn for it? That’s simple. 
Get this 1933 Catalogue of McGraw-Hill 
Books. It’s free—and you can’t afford to 
be without it. 


Thumb your way through its 240 fascinat- 
ing pages. You'll find over 2,000 subjects 
covered—from Accounting, Advertising 
and Aeronautics—through Banking, Eco- 
nomics, Management—to Wiring and 
Zoology. You'll find exactly the help you 
need in some one or other of these illumi- 
nating books. They are written by over 
1,200 of the leading minds in penne, 
industry and research. 


This catalogue is sent for every year by 
men already at the top, and by men deter- 


“ mined to get there. Every year over 


700,000 forward-looking men keep them- 
selves in the vanguard of business knowl- 
edge by reading McGraw-Hill Books. 





This For FREE CATALOGUE 

















McGRAW-HILL BOOK COMPANY, INC. 
330 West 42nd Street, New York City 


Please send me, free of charge, your 1933 
Catalogue of McGraw-Hill Books. I want to 
know more about: (Name subjects of most 
interest to you) 
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Check Any Proposition Against 
Pure Oil’s “3-Point Service” 


) The right kind of CRUDE is important. Some 
types are better adapted to certain uses than 
others, Pure Oil Crude comes from many fields in 
nine states, not from a single area producing only 
one kind of Crude that must be recommended and 
sold for every lubrication need. 


(2 Good REFINING is also vital. No commer- 

cially practical refining process canadd miss- 
ing properties to inferior crudes. But even the 
best Crude must be correctly Refined to prevent 
loss of inherent lubricating values. Pure Oil mod- 
ern Refining methods preserve and improve the 
lubricating qualities of Pure Oil superior Crudes. 


( 3 Scientific APPLICATION is equally impor- 

tant. Good Crude and good Refining go for 
naught unless skilled engineering selects the best 
types of oil for the particular job in question. 
Pure Oil Engineers are not only lubrication ex- 
perts, they have had extensive experience in prac- 
tical plant operation problems. 


“IT'S THE REFINING!” 






JUST MISGUIDED— 


not wilfully misleading 


“ITS THE APPLICATIONI” 


T is only natural for a man to over-emphasize the importance of his 

job and his pet notion. But don’t be carried away by that. Natu- 
rally, one camp insists that a good Crude makes a good lubricant. 
Naturally others say, “Bosh! Refining makes lubricants,” or, “It’s 
the Application, that’s all!” 


They aren’t all wrong. Add them up and they’re right. But listen 
only to one or two and you'll miss a vital part of correct lubrication. 


That is why Pure Oil’s 3-Point Lubrication Service is so very 
important to you. Read the pointed paragraphs at the left. See why 
a poor Crude cannot be Refined into a good lubricant, and even a 
good Crude must be properly Refined, with the ultimate use in mind, 
to become a good lubricant. Then, that good lubricant must be 
Applied expertly or it falls short of giving you lower cost, longer 
machine life, less maintenance—before it can correct those things 
that eat profits so alarmingly today. 


Give a Pure Oil Engineer 20 minutes to reveal to you the places 
where such betterments can apply in your plant. 


The PURE C) iH: Company 


PRODUCERS, REFINERS AND MARKETERS OF A COMPLETE LINE OF PETROLEUM PRODUCTS 


REFINERIES: 
Marcus Hook, Pa. Heath,O. Toledo, O. 
Muskogee, Okla. Ardmore, Okla. 
Mt. Pleasant, Mich. 
Smith’s Bluff, Texas Cabin Creek Jct., W. Va. 





BRANCH OFFICES: 


Chicago Columbus Indianapolis Wheeling 
Bethlehem Cincinnati Minneapolis New York 
Philadelphia Hamilton St. Paul Newark, N. J. 
Wilkes-Barre Dayton Pittsburgh Troy 
Akron Canton-— Charleston Utica 

Scranton Marcus Hook (A7362) 









“sia Varnished Cloth, 
Tapes, Silks and Papers 

earns 
MICANITE 

sae Plates, Segments, 


Rings, Tapes, Tubes, Washers 


win gees » » q ‘ . 
LAMICOID Laminated Bakelite a 
Sheets, Rods and Tubes ys 

x 


“ol ; Untreated Papers, 
Varnishes, Linen and Silk 
Tapes. Fibre, Spaghetti Tub- 
ing, Cotton Sleeving, etc. 
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RAW MICA, Uncut blocks SS 
or cut to size = 


MICA INSULATOR COMPANY 
200 Varick St. . . «© - -« © « « New York 
542 So. Dearborn St. . .. . . . Chicago 
1330 Schofield Bldg. . . . . - Cleveland 


Branchesat; Birmingham 
Boston, Cincinnati, Los 
Angeles, San Francisco, 
Seattle, Montreal, 
Toronto 


SEND FOR 
CATALOG 





ate 2 nll” 
___-_______ Aw A 
MICA INSULATOR COMPANY 


Please send me your latest Catalog and Price List, covering 
over 120 Electrical Insulations. 





M.E. 1-33 


Name 








Company 


Address zs 
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NOW — how to repair and 
rewind all types of motors 
covered in these practical books 


ELECTRIC MOTOR 
REPAIR LIBRARY 


4 volumes, $10.00, payable in easy monthly installments 


ERE is a set of books that should be on the shelf of every 

man who ever has to touch a motor for purposes of repair- 

ing it or changing it to meet different operating conditions. 
In shop language and with practical shop methods it covers 
every step in stripping, rewinding and connecting a.c. and d.c. 
motors of all kinds. 
Covers all types of motors, from those used in small household and 
commercial appliances of all kinds to mining and railway motors. Ex- 
plains the principles underlying the different types of windings and gives 
definite instructions for doing the various rewinding jobs; also gives many 
data, tables and diagrams constantly needed by the repair man. including 
data difficult to get from any other sources. 


How to change motors for different 
operating conditions 
Here is all the information you need in order to determine what changes 
various types of motors permit; to lay out new windings for specified 
a conditions; and to handle every step in the work with satisfactory 
results. 


Do you ever need information on: 


—how to clean slots, true up laminations, insulate ends and build up 
new cores 

—what to know about loop windings and how to handle them 

—testing and locating faults in small alternating-current motors before 
stripping them 

—rewinding small universal motors / 

—changing single phase windings for two and three phase operating 

—how to lay out and use two phase lap windings 

—laying out and connecting a pyramidal winding 

—how to make voltage changes in induction motors P 

—how to make alternating-current windings for different frequencies 

—laying out wave windings for alternating-current motors 

—complete rules for frog-leg windings s 

—how to lay out and check up three phase diagrams 

There are 1,079 pages of practical shop methods and data like these in 

this Library. It is a complete, up-to-date key to the repair of all motors. 

Nothing else in it; every page filled with definite, practical facts for the 

industrial maintenance man and the electric shop worker. 


Low price—easy terms—10 days’ free examination 
Bought separately the books in this Library would cost you $11. By 
using this coupon you need pay only $2.00 in 10 days and $2.00 monthly 
until the special price of $10.00 is paid. In addition, we will give you 
10 days in which to examine the books before you decide. Send no 
money; simply fill in and mail the coupon now; let us know your answer 
after you have seen the books. 





FREE EXAMINATION COUPON 





McGraw-Hill Book Company, Inc., 330 West 42d Street, New York. 
Send me the Electric Motor Repair Library, 4 volumes, postpaid, for 10 days’ 
free examination, I will return the books within 10 days of receipt or send 
you $2.00 then and $2.00 monthly until $10.00 has been paid. 

Bignetare 6s sow vssose EE, Le ee er wort ee ek eh 
Wiserinin MEN, ok G4 6.6 Ao ois W's ee 08s 0!s VE Vee s's COREE EEC CDS 8 de UD 


City and State...... PE Er ee Pe Pie Fre is 


ee ee eee wer er ri re reir te ee ee 


ON A ke ee rr ere. ne ka eee ee as 
(Books sent on approval in U. S. and Canada only.) ME-1-33 
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How Cheap 
Lamps Cheat 
Your Pocketbook 


. b= % [er 
skp s < 
al /¥ J 


"They may give 20% to 
50% less light" 
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“Or they may burn more 
current than they are 








Get More for Your MONEY... 









supposed to” 
oa Help a Worker Hold His Job 
2 me 
\ a7 A ORK—or unemployment? Honest value—or 
Him, g\ | shoddy goods ? High standards of living—or low ? 
/ —~, \\ 






oa } 





These are the things you decide when you choose between 
cheap foreign-made goods and quality goods of American 
manufacture. 





"Or they may have a 
shorter life . . burn out 
sooner” 







American markets today are being invaded with inferior 
foreign imitations of American merchandise. In times like 
these low first cost may make such imitations seem like 
a good buy. But poor workmanship and bad materials 
make them many times more costly in the end! 











"Look at the baseofevery 
lamp. Foreign made 
lamps are marked with 
country of manufacture” 


In addition—every dollar you spend for foreign-made 
merchandise helps throw an American worker out of a job. 









We know that these things are true today in the electric 
lamp bulb industry. And that they are also true of many 
other important American businesses. 








That is why we ask you to... Buy American . . get more 
for your money. . help a worker hold his job! 


HYGRADE SYLVANIA CORPORATION, makers of HYGRADE Wy LAMPS 


AND SYLVANIA SET-TESTED RADIO TUBES 













SALEM, MASS., and EMPORIUM, PENNA. 












© 1932,T H.S.C, 





The above Advertisement Appears in the Saturday 
Evening Post and in 15 Big City Newspapers! 
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/950 Horse Power 


to 


600 Horse Power 
(3600 r.p.m.) 









BIG Motors for BIG Jobs 
SMALL Motors for SMALL Jobs 


There’s a Century Motor to fit your job —regardless of 
the most exacting service requirements —whether the 
installation calls for a Squirrel Cage Induction, Multi- 
speed Induction or Synchronous Motor— splash and 


Oe ae aa ee 


hose-proof, explosion resisting motor— horizontal, ver- “ 
tical, or flange mounting — oil-ring lubricated phosphor ~ 
bronze sleeve bearings or grease-lubricated ball bearings. | di 
On your next motor job, call for Century. Engineers of a 
long experience are available to work closely with you until stt 
every detail of your motor problem is properly cared for. . 





MOTORS on 


CENTURY ELECTRIC COMPANY, 1806 PINE STREET, ST. LOUIS, MO. 
Offices and Stock Points in Principal Cities 





CENTURY MOTORS ARE BUILTIN ALTERNATING AND DIRECT CURRENT, SINGLE PHASE, POLYPHASE, SPLIT 
PHASE, MULTISPEED AND SPECIAL MOTORS RANGING IN SIZE—DEPENDING ON TYPE—FROM 1/250 TO 
600 HORSE POWER, 3600 R.P.M., ALSO MOTOR GENERATOR SETS, ROTARY CONVERTERS AND FANS. 


6c-1-600 
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On ONE V-BELT DRIVE 
IN THE WORLD LIKE THIS 


Patented construction of Dayton Cog-Belts 
gives outstanding advantages 


Here are some quick facts for quick read- 
ing about Dayton Cog-Belts—facts verified 
by leading engineers in a “thousand”’ 
different industries. 

These Belts are utterly different from 
any other made. They’re built to bend. The 
patented cog section and laminated con- 
struction enable Dayton Cog-Belts to flex 
naturally and easily around even the 
smallest pulleys—without distortion, 
buckling or rippling. This permits shorter 
center-to-center couplings and saves valu- 
able floor space. 

And since the sides are die-cut—not 
molded—Dayton Cog-Belts have greater 
gripping power at any speed. There’s no 
slipping or slidin 
required—and there’s less wear 
on bearings. 

Furthermore, the “‘stretch”’ is 


COG-BELT DRIVES 


removed in the process of manufacture— 
adjustments are seldom necessary. And a 
patented reinforcement gives extreme 
crosswise rigidity which prevents squash- 
ing in the pulley grooves. Thus the Dayton 
Cog-Belt is the only V-Belt combining maxi- 
mum flexibility and crosswise rigidity. 

In addition to providing these numerous 
operating advantages these exclusive and 
patented construction features are re- 
sponsible for the longer life of Dayton 
Cog-Belts—belt replacement costs are 
often cut in half. 

These are only the high spots. Send for 
information—without cost or obligation. 


THE DAYTON RUBBER MFG. CO. 
DAYTON, OHIO. 


Factory Distributors in Principal Cities 
and all Westinghouse Electric and 
Manufacturing Company Sales Offices 


ay t 


1—Save floor space. 
2—Built-to-bend—no distortion 
—no internal heating. 
3—Greater gripping power—no 
slipping or sliding. — 
4—Stretch removed—fewer ad- 
justments necessary. . 


-3—No dressing or lubrication. 


G—Less tension required—easy 
beari 


7—Longer life—bett replace- 
ment costs often cut in half. 


B—Quiet—Clean—Rugged. 


Complete drives— Heys and belts: 
in stock. Fractional 10 H. P 


lew cost of 
Dayton Cog- 
Belts with 


DAY-STEEL PULLEYS 


© ih 
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PLANT MANAGERS e¢ VICE PRESIDENT IN CHARGE OF PRODUCTION « WORKS MANAGER 





Does the “Super” Read E.G. M.? 


The maintenance engineer in every 
well-behaved plant reads Mainte- 
nance Engineering. And the plant 
manager should read Factory and 
Industrial Management. 


F. & I. M. is edited for the men 
who are responsible for the eco- 
nomic operation of the plant—the 
men who must turn out a quality 
product with costs low enough so 
that it can be sold at a small profit 
even in these days of keen, fierce 
competition. 


The art of factory management is 
very complex, especially these days, 
and the function of Factory and 
Industrial Management is to keep 
the men in charge of manufactur- 
ing operations informed of the lat- 
est developments. 





To manufacture at a profit these 
days, costs must be known—and 
cut! And F.&I.M. keeps these men 
posted on the newest discoveries on 
finding and cutting them. New 
raw materials, production control, 
new tools of industry, new manu- 
facturing developments. Wage 
payment plans that speed up out- 
put, planning and scheduling fac- 
tory work, proved budget making 
ideas, selection of fuel with an eye 
to keeping fuel costs down, labor 
saving methods and equipment— 
these are only a few of the subjects 
which F. & I. M. explains. Prac- 
tically every function of factory 
management is covered during the 
year. 

Do your plant manager a favor— 


bring this to his attention. A year’s 
subscription costs only three dollars. 


Factory and INDUSTRIAL MANAGEMENT 














330 West 42nd Street, New York City 
Factory & Industrial Management 
330 West 42nd Street, New York City 
Gentlemen: Please enter my subscription for one year and iF, 
send me a bill for $3.00. ey 
EE eh wec eer ee ti reek ciwe EUG AS hs dec hes est 
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Equipment, Material 
and Supplies 


MAINTENANCE ENGINEERING 


SERVICE SECTION 


For Plant, Mill 
and Factory 








HEAT IT ELECTRICALLY 








For instance: HEATING FLUIDS 


Nickeling Solutions Water Pickling Baths 
Cleaning Solutions Oils Gasoline 
Volatile Mixtures Acids Caustics 
Tempering Baths Glues Tar and Asphalt 
Rubber Compound Syrups and Other Fluids 
Write for helpful, illustrated bulletins, and tell 
us about your heating problems—either products 
or processes. Let us quickly show you how to use 
electric heat to advantage and profit in your own 
business. Tell us what you want to heat. No 
obligation. (See our Catalog in Engineering Cata- 
logs; pages 411 to 417 incl. Also Sweet’s Cata- 
log; pages 928 and 929.) 


EDWIN L. WIEGAND CO. 
7518 Thomas Blvd, PITTSBURGH, PA. 


CELORON GEARS 


Silent - Waterproof - Long Wearing 


Silence those noisy gear trains. 
Replace with Celoron Gears. 
Your own gear contractor will 
supply them—or you can cut 
them yourself—any type helical, 
spur, bevel or worm—no end 
plates or shrouds. Use Celoron 
also for small punched gears. 
Send for catalog. 


Continental Diamond Fibre Co. 





Newark, Titans 





-FLOODLIGHTS” 














WING FEATHERWEIGHT UNIT HEATER 
® is a Floodlight of Heat 
—not a Spotlight 
ING Featherweight Unit Heaters are unique 
in that they are suspended directly overhead, 
taking the air from the highest point in the 
building, heating it, and projecting it downward 
through multiple discharge outlets. This, like the 
floodlight principle of lighting, insures penetra- 
tion to, and uniform diffusion over the entire 
working area. Send for Bulletin H4. 


L. J. WING MFG. CO., 162 W. 14th St, NewYork 


Specialists in Air Handling Equipment since 1878 








Do You Use Your 
Own Product? 


If so, how many plants represented 
by the other 15,000 readers of 
Maintenance Engineering could 
use it toa (and would BUY it) 
if your advertisement appeared 
here? 








r 


Find what you are looking for? 

If this or other advertising in 

this issue does not supply the 
information wanted, of products ro 
or services, write e 


MAINTENANCE 
ENGINEERING 


330 W. 42d St., New York, N. Y. 


“ 


“7 








dro- 


for Repairing 
or Resurfacing 
Industrial Floors 
The Asphalt Products Co., Inc. 


Syracuse, N. Y. 























SEARCHLIGHT SECTION 














EMPLOYMENT SERVICE 








IF OU are qualified for position between 
$2 500 and $25,000, and are receptive to 
negotiations for new connection, your response 
to this announcement is invited. The under- 
signed provides a thoroughly organized service, 
established twenty-three years ago, to conduct 
confidential preliminaries, and assist the quali- 
fied man in locating the particular position 
he desires. Not a registration bureau. Retain- 
ing fee protected by refund provision, as stipu- 
lated in our agreement. Send —— and 
address only for description of service. 
ixby, Inc., 6 Delward Bildg., Buttalo, 
New York. 








POSITION WANTED 


ELECTRICIAN, technical a 15 years’ 

industrial experience . D.C, installation 
and maintenance. Expert on electric pyrometers 
and other precision instruments. Will take 
charge of shop, accept moderate wage. Go 
tg PW-412, Maintenance Engineering, 
520 No. Michigan Ave., Chicago, ‘ 





SPECIAL BARGAINS 
ON QUICK-ACTING 
Drill Presses and Millers, Machine 
Vises, Chucks & Bench Vises, etc. 


Send for our lists. 


DE WITT TOOL CO. 


244 Lafayette St., N. Y. C. 











Additional 
USED EQUIPMENT 


Advertising 
on page 22—following 








A.C. MOTORS—3 Ph., 60 Cy. 
800-hp. G.B. Slip Ring, 2300 v., 720 r.p.m. 
600-hp. G.E. Synch., 440/220 v., 360 oe 
300-hp. Al.-Ch. Slip Ring, 2200 v., 585 rp 
200-hp. West. Slip Ring, 440/220 v., 500" om 
200-hp. G.E. Synch., 2200/440 v., 514 r.p.m. 

MOTOR GENERATOR SETS 
100 kw. G.E., 3 bearing, D.C., RC, 250/125 v.; 

A.C., 150 hp. Slip Ring, 220/440 v., 3 ph., 
60 cy., 1175 r.p.m. Complete. 

50 kw. West. Set; D.C., Type SK, 25 v.; A.C. 
Synch., 220 v., 3 ph., 60 cy., 1200 r.p.m. 
Note: Can be operated reverse. 

Above are a few of our stock items. 


MOTORS—GENERATORS—TRANSFORMERS 
AND ELECTRICAL EQUIPMENT 


REBUILT—GUARANTEED 























SEARCHLIGHT SECTION (so 


(Continued from page 21) 
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SLIP-RING MOTORS—3 Ph., 60 Cy. 








Hp. Volts Make peed 
700 2300 G.E. 
220 220-440 G.E. 450 
200 G.E, 600 
150 2200- 440-220 G.E, 514 
150 220- G.E. 600 
150 220- G.E, 720 
125 220-440 G.E. 1800 
100 550 Westghse. 900 
100 2200 Westg 900 
100 550 G.E. 720 
100 440-220 G.E. 720 
75 440-220 G.E. 600 
440-220 G.E. 720 
DIRECT CURRENT MOTORS 
Hp. Volts Speed Make pe 
100 230 1150 G.E. re 
100 230 625 Westghse. 
80 230 600 G.E. 
75 230 950 2 . RC 
50 115 565 .E. DLC 
40 230 750 .E. RC 
DIRECT CURRENT GENERATORS 
Kw. Volts Speed Make Type 
225 250 900 G.E. MPC 
100 250 725 Wesighee. SK 
75 250 750 G.E. RC 
50 125 725 GE. DLC 


250 850 G.E. RC 


40 
MOTOR GENERATOR SETS 


kw., yore 720-r.p.m. G.E. con- 
1—150-kw., 250-275-V. tw 8 +» G. E. con- 
nected 300-4000-V_ 


to 225-kva., 3 » 3-Dh., 60-cy., 
synchronous motor. 
1—145-kw., 125-V., p.m., Westghse. con- 


nected to 285-bp., too I0G-v™ 3-ph., 60-cy., 
synchronous motor. 
——~ sy 125-V. 1200-r.p.m. Westghse. SK, con- 
to KT 440-220-V., 60-cy., 8. C. motor. 
1—65-kw., 125-V., 1200-r.p.m. G."E. RC, con- 
nected’ to KT. 440-220-V., 60-cy., squirrel- 
cage motor. 
1—50-kw., 250-V., 1200-r.p. G. DLC, con- 
nected to ATI, 75 a “440-296-V~ 60-cy., 





1 va . 600-r.p .m.. 2200-480-240-V. 
1—112 34-kva., 900-r.p.in., 2200-240-480-V. G. E. 
1—62}-kva., 1200-r.p.m., ‘480-240-V. G 


Stephen Hall & Co., Inc. 


693 Adams St., Hoboken, N. J. 
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W. ¥. ©. Tel.: LOngacre 5-3227——N. J. Tel.: PAllsade 6-2600 


MOTOR GENERATOR SETS 


1—500-kw., 250-V., Westinghouse Synchronous 


motor Generator Set. 


2—300-kw., 250-V., 1200-r.p.m., 4100-V., G. E. 


Synchronous Motors 


1—250-kw., 230-V., 3-ph., 60-cy., 2300-4600 Syn- 


chronous Motor Generator Set. 

1— 200 kw., 230-V., o?.. wn rs 
Synchronous Motor Generaor Se' 

1—200-kw., 125-V., 3-wire, 3-unit Sitios. 

1—150-kw., 600-r.p.m , 250-V., Gen 
220-440-V. G. E. Synchronous Moto 


1—125-kw., 250-V., Westinghouse 5; richronous 
0-2200-V. 


Generator Motor Set, 3-ph., 60-cy., 
2—125-kw., 125-V — E., 2300-V. ng 
1—100-kw., 125-V., Cy 

Synchronous Sicoor Generator Set. 


1—100-kw., 250-V., Gen., 900-r.p.m., 2200-V. 


Synchronous Motor. 


1—50-kw., 230-V., 1200-r.p.m., 220-V. Westing- 


house Synchronous Motor. 


2—50-kw., 125-V., 1200-r.p.m., 220-V. Westing- 


house Synchronous Motor. 


TURBINES 
1—475-kva. Westinghouse Non-condensing. 


TRANSFORMERS 


4—vo--kva, Pittsburgh, 4100/110/220-V. 
3—200-kva. G. E., 2400/120/240-V. 
4—150-kva. Westinghouse, 2400/120/240-V. 
3—100-kva. Westinghouse, 2400/120/240-V. 


Complete Line of A.C. and 


“s —_* 60-cy.. 


220-440-V., A. C. G.E. 


A. C, GENERATORS 


No Kw. R.p.m. Volts Ph. Type 
1 400 900 2300-4000 3 £Westg. 
1 350 600 440 3 Westg. 
2 125 900 2300 3 Cr.-Wh. 
2 100 900 230-2300 3 G.E. 

1 75 600 220 3 Westg. 
1 75 900 2300 3 G.E. 
1 50 1200 220-440-2300 3 G.E. 


MOTORS — 3-Phase, 60-Cycle 




















No. Hp. R.p.m. Volts Type 

1 800 180 4000 Westghse. Syn. 

1 600 kva. 900 440 G. E. Syn. Cond 
1 500 150 2300 = Elec. Mach. Syn. 
1 500 900  440/4000 Westghse. syn. 

1 500 900 440-2200 G. E. syn. 

1 350 900 2200/4000 Wh. syn. 

2 300 600 445-236 G. E. syn. 

1 250 600 2200/4000 G. E. syn. 

1 250 600 220- Westg. ~ 

1 250 600 440-2200 G. E. s 

3 200 514 4150-2300 G. -. 

2 2 514 2300/4000 G. E. 

4 150 1200 220/440 Wes ste. <F rg. 

1 150 900 2200 G.E 

2 150 514 2200 Weng. An rg. 

1 150 1800 sO 0 West. sq.cg. mtr. 
1 100 900 440/22 G. E. sq. cg. 

| 100 900 220 446 o20 Westg. sq. cg. 


PUMP 





1—4,000,000-gal. Water Pump Worthington engine 
D.C. Motors and Generators 














FOR SALE 


ARC WELDER 
200 Amp. Westinghouse portable Welder 
with 3 ph. 60 cy. 220 volt motor—late 


type. 
25 Cycle 
TESTING MG SET 
15 kva. 3 ph. 25 cy. 220 volt Gen. Elec. 
ATB Generator, direct connected to 25 
hp. 3 ph. 60 cy. 220 volt 720 r.p.m. 
Gen. Elec. Motor. 
PLATING MG SET 
1500/750 amp. 6/12 volt one grog Plat- 
=s Generator, direct connected to 15 hp. 
3 ph. 60 cy. 220 volt Gen. Elec. Motor, 


New. 
AIR COMPRESSOR 


8x8 Curtis Duplex Vertical, with unloader. 
Priced to Sell. 


Rockford Power Machinery Co. 








3—500_ kva. 














A Complete Stock. 


Prompt Shipment. 


Special Offer for January 
Pittsburgh ‘Trans- 
formers, 60 cycle, 25,200 — ~ $600.00 
2,300/4,000Y volts. EACH 


We Rewind, Repair and Redesign all Makes and Sizes. 


ALL TRANSFORMERS GUARANTEED FOR ONE YEAR 
Write for Catalog No. 126-D 


THE ELECTRIC SERVICE CO., INC. 


AMERICA’S USED TRANSFORMER CLEARING HOUSE 


STATION M 


CINCINNATI, OHIO 








625 Seventh St., Rockford, Il. 





GREGORY 
HI-GRADE-REBUILT 


Motors Generators, Trans- 
formers, Meters, Exhaust 
Fans, Blowers, Pumps, etc. 
All standard makes and sizes 
at Rock Bottom Prices. 
Money-back guarantee. 


Send for 80-page Bargain Sheet 


GREGORY ELECTRIC CO. 


W. 16th at Lincoln Street, 
CHICAGO 








ELECTRICAL MACHINERY 


Motors and Genarators, A.C. and D.C. for sale at 
Attractive Prices. Large Stock. New and Rebuilt. 
All Guaranteed, Write for Stock List and Prices. 


V. M. NUSSBAUM & CO. 
FORT WAYNE, IND. 


1400 Motors 


ALL Sizes up to 100 H.P. in stock. 


motors. 
MOTOR SERVICE COMPANY 
Phone Douglas 1600 
3300 Indiana Avenue, Chicago, Illinois 





Get our prices on guaranteed rebuilt 




















LOW PRICE PROMPT DELIVERY 
~ MOTORS 


200 H.P., F.M., 3 phase, 600 r.p.m., slip ring, 
220/440 v. 

75 H.P., G.E., 3 phase, 600 r.p.m., slip ring, 
220/440 v. 

50 H.P,, West., 3 phase, 1150 r.p.m., slip ring, 
220/440 v. 

100 H.P., West., S.K r.p.m., 220 v. D.C. 

100 H.P., G.E., Ee. S00. iene. 220 v. D.C. 


MOTOR GENERATOR SETS 
150 K.W., G.E., MPC, 125 v., 900 r.p.m. gen- 
erator to a 225 ae G.E., ATI, 4is0 v., 60 
cycle, syn. mot 
100 K.W., Electric Mach. 125 v., 1200 r.p.m. gen- 
erator to a 118.9 kva. "E.M., 4150 v. syn. motor. 
50 K.W., G.EL, MPIC, 125: v. ;'1200 r.p.m. genera- 
tor toa 75 hp., G.E., TL 3 ’ ph., 220 v. motor. 


L. J. LAND 





142-144 GRAND S8T., N. Y. CITY, N. Y. 
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JANUARY, 1933 + 


The 
HIXLEY PANEL 


NEMA SURVEY 15 





April, 1932 









Electric Fire Report for City of 
New York 


The New York Board of Fire Underwriters for the 
year 1931 has made a careful record of the causes of 
fires resulting directly from electrical equipment. The 
Board investigates carefully all fires reported to be of 
electrical origin. These are then classified and the rec- 
ord for 1931 is given below: 












Fires 
Contacts-defectivé ......+.--+- 5 
Conductorsinconduit ......-.. 4 
Conductors in gutter space. . . . . . . 28 
Conductors exposed to moisture. . . . - 2 
Current entering building over the service con- 
duit or other pipes thence to interior — 









Kliminates this 
FIRE HAZARD 


IRING CONGESTION IN GUTTER SPACES A 

HAZARD. The above clipping graphically illustrates 

that limiting the number of wires in a single conduit 
as against overcrowding wires in gutters, definitely reduces 
the fire hazard. 


THE HIXLEY PANEL allows for an orderly arrangement of 
wiring. Branch circuit wiring is segregated from the main 
cables from which tap-offs are taken by means of the exclu- 
sive HIXLEY ANCHOR TAP—a combination of Anchor, 
Clamp, and Tap, with many evident applications to other 
installation problems. 





Approved by the 
UNDERWRITERS’ 
LABORATORIES and 
listed under its label 
service. 


The new “Hixley 
Bulletin”? No. 98 de- 
scribing the compart- 
ment type Panel and 
Anchor-Taps will be 
sent on request. 











The Hixley Anchor-Tap 


The Trumbull Electric Mfg. Co. 


A GENERAL ELECTRIC @ ORGANIZATION 


Plainville Conn. 








23 














An_ authentic 
test of Pyroil at Emsco Piston 
Plant, Los Angeles, showed a 
72% decrease of friction. 
Pyroil easily overcomes stub- 
born problems of lubrication, 


Dynamometer 


Increases operating efficiency. 
Induces safety. Approved by 
highest authorities. Clip and 
mail coupon for Trial Test 
Offer and amazing attested 
facts of this successful new 


lubrication process. No obli- 
gation whatever. Manufac- 
tured, Patented and Guaran- 
teed by Pyroil Company, 

° ddder, Pres., 1384 
— i LaCrosse, 


Name 
Address 


PYROI L 


( Simply Add to Regular OiL) 


PYROIL COMPANY 

134 LaFollette Ave., LaCrosse 
Please send without obligation further details of Pyroil’s 
efficiency as applied to Industrial use—facts and proof. 
Also Trial Test Offer. 





PYROIL COMPANY 


W.V.KIDDER President 
134 LA FOLLETTE AVE. 


















CUTS 


maintenance 


COSTS 


» Wise., U. 8. A. 
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Hoists. 


NAME 


== 





SHEPARD 


ELECTRIC HOISTS 
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Exclusive Features.. 

















1. Balanced Drive, 
, at two points dia- 
metrically opposite. 
2. Perfect align- 
ment, maintained 
by all moving parts rotat- 
ing around a common 
axis. 3. Automatic Oil 
Bath Lubrication.4.Con- 
trol by rope, push button 
or outrig for every hoist. 
5. Precision variable 
speed control for both 
A.C.and D.C. 6. Variety 
of speeds, types, lifts, 
Capacities suited to any 
service. 


ee ae 
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G-E Calrod 


Handy Heating Helpers 
L/ 


I am “Spot” 


AN 


—the G-E Calrod cartridge-type, 
electric-heating unit. | can pro- 
vide a spot of clean, safe, con- 
venient, precisely-controlled heat 
just where it is needed ina proc- 
ess or in a machine. 


I am “Strip” 







—the G-E Calrod electric strip 
heater. | can provide a strip of 
heat for machines, processes, iso- 
lated buildings, crane cabs, valve- 
and pump-houses, and scores of 
those hard-to-heat locations. 


I am “Dip” 


—the G-E Calrod electric liquid- 
heating unit. | can be threaded 
into tanks, pipes, or kettles, or in- 
to the compartments of machines 
to heat oil, water, or other liquids. 


571-8 


GENERALI@e) ELECTRIC 


Many other G-E Calrod “heating midgets” are described and 
priced in a popular mail-order catalog, GEA-1520, entitled 
Small Electric Heating Units and Devices. Simply mail this cou- 
pon to the nearest office of your power company—or write to 
General Electric Company, Schenectady, New York. (M) 
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